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Ease of maintenance. The operating thread 
in this hydrant of rugged, simple construction is 
the only part to be lubricated—and then only on 
occasions of regular inspection and maintenance. 
The thread is protected from moisture from 
both the system and the elements. 


MATHEW 


HYDRANTS 


Made by R. D. Wood Company 

Public Ledger Building, | di Square, Philedeiphia 5, Pa 
Manvtacturers of “Sond-Spun™ Pipe (centrifugelly cost in sand molds) 
and R. D. Wood Gate Valves 
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MATHEWS MODERNIZED HYDRANTS OFFER THESE ADVANTAGES: All working parts 
contained in quickly replaceable barrel - Stuffing box cast inte- 
gral with nozzle section—positively leakproof - Head turns 360° 
- Replaceable head - Nozzle sections easily changed - Nozzle 
levels raised or lowered without excavating - Protection case of 
‘*Sand-Spun’’ cast iron for extra strength, toughness, elasticity 
A modern barrel makes an old Mathews good as new 
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If your requirements call for transmission or distri- 
bution mains of 16” diameter or larger, Lock Joint 
Pipe Company can provide high quality concrete 
pressure pipe in all standard diameters and some 
intermediate sizes. Starting at a minimum of 16”, 
Lock Joint Concrete Pressure Pipe is produced in 
32 different diameters, and its four distinct types of 
structural design cover every working condition 
common to American water works practice. 


Not only does Lock Joint Concrete Pressure Pipe 
qualify fully under A.W.W.A. specifications, but it 
alone embodies, in a conventionally designed pipe 
priced to meet competition, all the nine time-tested 
characteristics listed at right: 


@ PROOF AGAINST TUBERCULATION, CORROSION 
AND ELECTROLYTIC DAMAGE 


@ IMMUNITY TO RUPTURE OR BLOW-OUT 

@ SAFETY UNDER EXTREME EXTERNAL LOADS 
@ EVERY JOINT FLEXIBLE AND WATERTIGHT 
@ EASILY TAPPED 


@ SPECIALS TO MEET INDIVIDUAL 
SPECIFICATIONS 


@ USEFUL LIFE CONSERVATIVELY ESTIMATED 
AT 100 YEARS 


Whether your proposed line is large or small it will pay you to use Lock Joint 
Concrete Pressure Pipe, the pipe of proven durability, economy and dependability. 


Est. 1905 
P.O. Box 269, East Orange, N. J. 


Pressure Pipe Plants: 

Wharton, N. J. * Turner, Kan. * Detroit, Mich. 
BRANCH OFFICES: Casper, Wyo. - Cheyenne, Wyo. + Denver, 
Col. + Kansas City, Mo. + Valley Park, Mo. «+ Chicago, Il. 
Rock Island, [ll. « Wichita, Kan. - Kenilworth, N. J. + Hartford, 
Conn. + Tucumcari, N. Mex. + Oklahoma City, Okla. - Tulsa, Okla. 
SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters as well as 
Concrete Pipes of all types for Sanitary Sewers, Storm 
Drains, Culverts and Subaqueous Lines. 


LOCK JOINT PIPE COMPANY 
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Yes, you should test %” meters at 
4, gpm—because surveys show that 
13% of all water passing these 
meters is used at that rate. A flow 
of '/, gpm, unaccounted for, unpaid 
for, wastes over 10,000 gallons per 
month per meter! Check the low 
flow rate on your test bench by sim- 
ply running the test water into a 


quart milk bottle. If the bottle fills > 


in less than a minute, the rate is 
too high. 

In that case... the Neptune 
Rate-of-Flow Indicator, a simple 
inexpensive device, can be easily 
attached to modernize your test 
bench. It enables you to establish 
test rates with accuracy...to stop 
loss of water revenue. 

Your nearby Trident Representa- 
tive is ready to arrange a demon- 
stration. 


NEPTUNE METER COMPANY * 50 West 50th Street * NEW YORK 20, N.Y. 
Wrench Oncor in Attente besten Deller, Denver lov Angeles 


For Accurate Testing 


inodernize 


your test bench 


* 


with this Neptune 
RATE-OF-FLOW 
INDICATOR 
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Boston’s Faneuil Hall, popularly called “ The Cradle of Liberty”, as it looked 100 years ago- 


Boston, Massachusetts, has cast iron 

water and gas mains in service that were 
installed more than a century ago. In those 
days, modern pavements were unknown; 
labor costs were low. Today, the expense of 
unnecessarily frequent repairs to underground 
mains, or untimely replacements, and 
consequent restoration of costly pavements, 
is a risk you cannot afford to gamble with. 
Cast iron pipe has an established record of 
long life and low maintenance. It effectively 
resists corrosion and possesses the four 
strength factors so necessary to meet the 
stresses imposed by modern traffic and 
crowded underground construction. These 
are shock, crushing, bursting and beam 
strengths. No pipe deficient in any of these 
strength factors should ever be laid in paved 
streets of cities, towns and villages. United 
States Pipe and Foundry Company, 
General Offices, Burlington, N.J. Plants 
and Sales Offices Throughout the U.S.A. 
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Aluminum Co. of America, Chemicals 


American Cast Iron Pipe Co... .. . 
American Cyanamid Co., Industrial 
Chemicals Div........ 
American Pipe & Construction Co... ... 
American Well Works... . 
Armco Drainage & Metal Products, Inc. 
Art Concrete Works........ 
Atlas Mineral Products Co., 
Badger Meter Mfg. Co... .. 
Barrett Div., The.... . 


Builders-Providence, Inc............... 37 
Co.. 
Carlon Products Corp... . 

Carson-Cadillac Co....... 
Cast Iron Pipe Research Assn., The 
Central Foundry Co., The. 
Chicago Bridge & Iron Co............. 87 


Clow, James B., & Some... . 57 
Cochrane vs $3 
Dearborn Chemical Co................ = 
De Laval Steam Turbine Co..... . 69 


Electro Rust-Proofing Corp............ 34 
Ellis & Ford Mfg. Co ry pe 

Everson Mfg. Corp........ fas 
Flexible Sewer-Rod Equipment Co...... 24 
Ford Meter Box Co., The 
Friez Instrument Div., Bendix Aviation 


Genanal Chemical Div., Allied Chemical 

Golden-Anderson Valve Spec ialty Co. .. 65 
Harco Corp., Rusta Restor Div......... — 
Hayman, Michael, & Co., Inc.. .. 
35 
Hungerford & Terry, Inc....... 
Hydraulic Development Corp..... . jini 
Industrial Chemical Sales Division, West 

Virginia Pulp & Paper Co. eee 
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Iowa Valve Co.... . ae 
Johns-Manville Corp.................. 
easbey & Mattison Co............... 83 
Kennedy Valve Mfg. Co., The... ... 
Klett Mfg. Co...... 12 
Koppers Co., Inc.. 
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Cover 4 
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M & H Valve & Fittings Co....... 
Morse Bros. Machinery Co............ 67 
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National Water Main Cleaning Co...... 79 
Neptune Meter Co...... Sree 
Northern Gravel Co..... . 2 
52 
Ohio Research & Testing Labs. . oe 
OQ -ga Machine Co. (Div., Builders Iron 
Phelps Dodge Refining Corp........ — 
Philadelphia Gear Works, Inc... . . 6 
Pittsburgh-Des Moines Steel Co... ..... — 
Pittsburgh en Meter Div. (Rock- 
Pollard, Gi Cex, 16 
Portland Cement Assn. . 
Recording & Statistical Corp........... — 
Reilly Tar & Chemical Corp........... 49 
Rensselaer Valve Co... 11 


Roberts Filter Mfg. Co................ 9 
Rockwell Mfg. Co.. . 
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Albright & Friel, Inc. 
Alvord, Burdick & Howson 
Carl A. Bays & Assoc. 
Behrman, A. S. 

Black & Veatch 

Black Labs., Inc. 

Clinton L. Bogert Assoc. 
Bowe, Albertson & Assoc. 
Buck, Seifert and Jost 
Burgess & Niple 

Burns & McDonnell 

Caird, James M. 

Camp, Dresser & McKee 
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Consoer, Townsend & Assoc. 
De Leuw, Cather & Co. 
Eldred, Norman O. 

Fay, Spofford & Thorndike 
Finkbeiner, Pettis & Strout 


Gilbert Assoc., 
Glace, Ivan M. 


Knowles, 


Freese, Nichols & Turner 

Fulbright Labs., 

Gannett Fleming Corddry & 
Carpenter, Inc. 

Geisinger, G. L. 

Inc. 


Greeley & Hansen 

Havens & Emerson 

Haydock, Charles 

Hitchcock & Estabrook, Inc. 
Horner & Shifrin 

Hunt, Robert W., Co. 
Jennings-Lawrence Co. 
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Roberto Meneses Hoyos & Co. 
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— 
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Walker Process Equipment, Inc. — 
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a American Brass Co., The Cover 3 : 
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Blockson Chemical Co................ 
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and in plant after plant, the records 
show that Rex Water Treatment 
Equipment provides unequaled effi- 
ciency ... sets the standards for eco- 
nomical, long-life operation. 

Whether it’s a large plant or small, 
a look at the figures will convince 
you that Rex Equipment is right for 
your operation ... primary or com- 
plete treatment. Specially trained Rex 
Engineers will be happy to assist you 
with your individual problems. For 
all the facts, write for your copy of 
Bulletin No. 48-41. Chain Belt Com- 
pany, 1609 West Bruce Street, Mil- 
waukee 4, Wis. 


Rex Verti-Flo 


Rex Slo-Mixers and Flash Mixers 


SANITATION EQUIPMENT 


: — 

f 
Rex Floctrol 
q 
Rex Tow-Bro Sludge Remover 
Rex Conveyor Sludge Collectors 
Vii 


COMING MEETINGS 


January 16, 1951—New York Section Luncheon Meeting at Park-Shera- 
ton Hotel, New York. Secretary: R. K. Blanchard, 
Vice-Pres., Neptune Meter Co., 50 West 50th St., 
New York 20. 

February 7-S-—Indiana Section at Lincoln Hotel, Indianapolis. Sec- 
retary: G. G. Fassnacht, 366 Good Ave., Indianapolis 
19. 

14—New Jersey Section Winter Luncheon Meeting at 

Hotel Essex House, Newark. Secretary: C. B. Ty- 
gert, Box 178, Newark 1. 

March 16—New England Section at Hotel Statler, Boston, Mass. 
Secretary: G. G. Bogren, Weston & Sampson, 14 
Beacon St., Boston 8. 

28-30— Illinois Section at La Salle Hotel, Chicago. Secre- 
tary: J. L. Hart, Asst. Western Sales Mgr., U.S. Pipe 
& Foundry Co., 122 S. Michigan Ave., Chicago 3. 

April 5—6— New York Section at Hotel Ten Eyck, Albany. Sec- 
retary: R. K. Blanchard, Vice-Pres., Neptune Meter 
Co., 50 W. 50 St., New York 20. 

11-13—Kansas Section at Lamer Hotel, Hays. Secretary: 
H. W. Badley, Neptune Meter Co., 640 Highland St., 
Salina. 

19-20— Nebraska Section at Cornhusker Hotel, Lincoln. Sec- 
retary: E. Bruce Meier, Dept. of Civ. Eng., Univer- 
sity of Nebraska, Lincoln. 

20-21— Montana Section at Helena. Secretary: A. W. Clark- 

son, Asst. Director, Div. of San. Eng., State Board of 
Health, 1036 Eighth Ave., Helena. 


A.W.W.A. 1951 ANNUAL CONFERENCE 
Miami, Fla., April 29—May 4 


Reservation forms will be mailed to all members, and all reser- 
vations will be cleared through the A.W.W.A. office. The 
hotels have agreed to accept no reservations for the 1951 Con- 
ference except as they are requested on the standard form pro- 
vided by the A.W.W.A. 


7ist Annual Conference 


May 17-19— Pacific Northwest Section at Vancouver, B.C. Secre- 

tary: O. P. Newman, Secy., Boise Water Corp., Boise, 

Idaho. 

21-23—-Canadian Section at Royal Alexandra Hotel, Winni- 
peg, Man. Secretary: A. E. Berry, Ontario Dept. of 

Health, Parliament Bldgs., Toronto 2, Ont. 
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Here's the kind of performance 


you can expect from— 


DORRCO HYDRO- TREATORS 


Here are the reasons for this performance .. . 


Uniform Feed Distribution . . . feed is distributed within the 
sludge blanket by means of rotating arms which constantly agi- 
tate the blanket. 


Concentration of Sludge Solids . . . sludge solids are collected 
and concentrated in a central thickening well and are positively 
removed to avoid the accumulation of a sludge blanket of ex- 
cessive depth. 


Positive Sludge Removal . . . sludge is removed from the entire 
tank floor positively and continuously by means of rakes at- 
tached to the rotating arms. 


If you are investigating high-rate, up-flow type 
units, get all the facts before deciding. A 


Dorr engineer will gladly supply detailed figures i 
and operating results . . . at no obligation. baat ig +R 
ATLANTA © TORONTO 


ng In high-rate water treatment units : 
it’s that counts! 
- 
| 
T.V.A., 
OPERATION SOFTENING | SOFTENING | Ra. 
NO. AND SIZE 
CAP. PER UNIT, 
M.G.D. a 
PPM 
AS 
| 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 
¥ PETREE & CORR DIVISION, STAMFORD, CONN. 4 
ASSOCIATES AND REPRESENTATIVES 
Dorr Technica! Services ond Equipment Are Alo 
resentahves m the Cities of the World. 


Photograph by Constance Bannister from the BABY. 


Copyright, 1950, by Simon and Schuster, Inc. 


“Aqua Nuchar Activated Carbon certainly opened my eyes 
concerning taste and odor control’ 


Yes, since 1931, more than 1200 plants 
all over the country have used Aqua 
Nuchar Activated Carbon because of its 
amazing ability to remove tastes and 
odors from raw water. 

Probably, the two greatest producers of 
objectionable tastes and odors in raw water 
are algae and trade wastes. Aqua Nuchar 
removes all of these odorous compounds in 


water by adsorption. This is a physical 
rather than chemical action so that Aqua 
Nuchar literally attracts and holds tastes 
and odors in its tremendous labyrinth of 
active surfaces. 


Our Research Staff stands ready to give 
an eye-opening Aqua Nuchar demonstra- 
tion at your plant. 


division west virginia pulp and paper company 
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WISCONSIN”: 


WALLACE & TIERNAN 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY + REPRESENTED IN PRINCIPAL CITIES 


‘ 
> 
1945 1950 | | 
Fluoridation has come @ jong W4Y since that day in 1945 when 
w&T Engineers, in conjunction with health authorities. made the 
now so well known quoridation installation at Newbureh, N. ¥ 
At that time, fluoridation was in the experimental stage—w3* ie 
jooked upon as @ possible, though still to be proven. method of oF 
reducing the incidence of dental caries. =; 
i Now, nowever, quoridation. through intensive research and 
3 development and through practical application in many wa&T instal- me 
‘ Jations, has merited the endorsement of such organizations as the i 
: American Water Works Association, the American Public Health i 
Association. the American Dental Association, the C onference of 
; State and Territorial Dental Health Directors. and the Cc onference pe 
of State and Territorial Health Officers: 
accordingly, it is the announced policy of these and other = 
: similar organizations interested in the problem to approve the ; x 
4 application of quoride where such application is properly engi- ues 
5 neered, js under the guidance of qualified personnel and is recom- se 
mended by the appropriate jocal professional groups. 
Therefore, when your community is ready to look into fluori- es 
dation—and after you have consulted your State Department 
of Health—you find w&T Engineers ready and willing tO help ag 
you. They can bring the following guidance to your problem. is 
é 3 Recognition of the fact that no two fuoridation problems are he 
alike. 
9. Facts and figures to help you decide ise ‘ 
of adding quoride js most suitable for 
3. The experience of over five years in the ee 
fuoride 
4 
ce in the field of water ee 
$-61 Today over 30 c. 
Wisconsin alone. 
sil 
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The Need for Water Works Reequipment 
By W. Victor Weir 


A statement prepared by W. Victor Weir, Pres., AW.W.A., and Pres., 
St. Louis County Water Co., St. Louis, Mo. 


ECHNOLOGICAL improvements 
in the water works field not only 
are contributing to the improvement of 


the quality of water delivered to con- 
sumers, but are also providing new 
equipment which allows more economi- 


cal production and distribution. Im- 
provements in methods and equipment 
are being made each year. Immense 
strides have been taken in the last 
twenty years, yet many American wa- 
ter works have not discarded old, in- 
efficient equipment to reequip their 
plants with modern facilities. 
American industry generally follows 
a rigorous reequipment policy. Only 
the concerns which quickly throw out 
inefficient machinery can survive in a 
freely competitive industry. There has 
been a willingness of American indus- 
try to “stick its neck out” to replace 
physically good, but obsolete, machin- 
ery with more efficient units. Ameri- 
can industry, in that one respect, imi- 
tates the turtle, which makes progress 
only when its neck is out. In how 


many water works plants are there 
progressive reequipment policies? 

A publication (1) issued in 1948 by 
the Machinery and Allied Products 
Institute appraises an important reason 
why American competitive industry has 
outstripped British industry. Possibly 
some American water works could 
profit by seeing whether the following 
lessons learned from British industry 
might not apply, nearly word for word, 
to sizable parts of their plants: 


So far as we may judge from the terri- 
tory surveyed by [British] working par- 
ties and others, it is safe to say, with only 
slight risk of exaggeration, that Britain 
knew how to build great industries but 
never learned how to rebuild them. At 
their inception, they were the last word 
in modernity and efficiency, a model to the 
world. But they became decrepit with 
age. What happened was a failure of 
reequipment policy. 

No live industry can keep abreast of 
technology without continuous renewal 
and transformation of its productive fa- 
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ness in the first place. . 


cilities. Existing equipment must be kept 
on the defensive, compelled always to 
justify its tenure against the challenge 
of currently available alternatives. If it 
fails to meet this challenge, it must be 
displaced, regardless of its age or condi- 
tion—regardless, therefore, of whether it 
is physically “worn out.” A reequipment 
policy that fails to give full recognition 
to obsolescence is bound to lead to bad 
mechanization and inefficiency. 

The contrast between original equip- 
ment policy and reequipment policy, so 
conspicuous in Britain, is by no means 
wholly lacking in the United States. It 
is, indeed, fairly common to find long- 
established enterprises [including some 
water works—Author] using facilities 
they would nct dream of buying, even for 
a song, if they were going into the busi- 
. . If their pres- 
ent policy is correct, however, they should 
equip . . . by scavenging the mechanical 
graveyards for cadavers similar to the 


antiques they now employ. 


The water works industry should 
follow the lead of American competi- 
tive business in adopting policies call- 
ing for the replacement of old equip- 


'ment whenever its retention can no 
longer be justified economically, re- 


gardless of its physical condition. Wa- 
ter works management, public and pri- 
vate, must realize that operating as 
a monopoly does not relieve it of the re- 
sponsibility of keeping plants equipped 
with the most economical and efficient 
equipment available. 

In the last 20 years centrifugal pump 
efficiencies have materially improved. 
The same holds for boilers, turbines, 
internal-combustion engines and other 
plant items. Modern central stations 


can often deliver power at a lower cost , 


than it can be produced in an isolated 
plant. Small, mass-produced diesel en- 
gines are now available with efficiencies 
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approximating those of the bulky, 
costly, older engines. New fuels, oil 
and natural gas, are available in many 
cities. Efficiency tests of present op- 
erating equipment, compared with im- 
proved efficiencies of available replace- 
ment equipment in an engineering 
economy study, will show whether an 
“old reliable” should be thrown out. 
More often than not, operating savings 
alone will justify a new unit. Reliabil- 
ity and lesser maintenance of such a 
new machine will usually be clear addi- 
tional profit. 


Typical Examples 


A few examples of what might be 
done in typical water plants will suffice : 

Centrifugal pumps illustrate most 
dramatically the fact that modern, prop- 
erly selected equipment is the only kind 
the utility can afford to operate as firm 
capacity. 

Two examples of replacement sav- 
ings were reported in the October 1940 
JournaL. A. M. Brenneke (2) re- 
lated how Dennison, Tex., scrapped 
nineteen-year-old pumps and motors, 
the replacing units paying for them- 
selves in two years. These pumps were 
paid for in a novel manner. Since 
power savings were estimated to be 
$250 per month, the pump company 
took notes from the department payable 
in this amount and sold them to a 
Dennison bank for cash. The depart- 
ment paid for the pumps in two years 
without increasing its expenses, as the 
monthly payment for the pumps was 
no more than the decrease in power 
bills. 

Also, George. S. Rawlins (3) re- 
ported how Charlotte, N.C., had re- 
placed one fourteen-year-old and two 
twenty-five-year-old centrifugal pumps 
with new units. Field tests showed that 
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efficiencies increased from 66, 56 and 
56 per cent to 91, 89 and 85 per cent, 
respectively. The annual saving in 
power cost, $21,951, was more than 
sufficient to finance the cost of the new 
pumps, which had twice the capacity 
of the old ones, plus the cost of 28,000 
ft. of 30-in. transmission main, 

The power bill for a 1-mgd. pump, 
operating continuously at a 200-ft. 
head, with an efficiency of 75 per cent 
and a power cost of 1.5¢ per kilowatt- 
hour, will be $420 per month, while the 
cost of the pump end is approximately 
$350. Thus, the power bill equals the 
pump cost in 25 days. If a typical 
pump had a water-end efficiency of 70 
per cent, the power bill for a month’s 
continuous operation would be $450. 
If the efficiency of a new replacement 
unit is 79 per cent, the saving in power 
cost will be $50 per month—$600 per 
year—if a new unit is installed. 

Considering compound interest at 6 
per cent and a 20-year life, the cost of 
a new water end at $350, plus $150 
for freight and installation, would be 
$43.50 per year (capital recovery fac- 
tor, 0.087 x $500). Besides returning 
6 per cent interest on the new invest- 
ment and providing adequately for de- 
preciation, replacement will produce an 
additional saving of more than 110 per 
cent of the pump cost each year. 

Suppose that a similar pump, under 
similar head and power cost conditions, 
has been operating only a year or so. 
Because of an improper selection of 
operating head, the pump delivers at 
70 per cent efficiency instead of at 79 
per cent, which would be the efficiency 
if the pump closely fitted the actual 
head-capacity condition. Reequipment 
with a new impeller, at a total cost of 
not more than $150, will restore the 
expected efficiency. Savings in power 
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would pay for the new impeller in less 
than three months. There would be a 
$50 per month clear profit thereafter 
from a reequipment investment of only 
$150. 

Worn impeller or case rings may 
cause wastage as great as 15 per cent 
of the power bill. The cost of re- 
equipping with new rings may be re- 
turned in a few weeks in power savings. 

Steam turbines can drop in efficiency 
for more reasons than apply to cen- 
trifugal pumps. Although an old tur- 
bine may never reach modern effi- 
ciency standards, even if placed in per- 
fect condition, a basically efficient unit 
may become uneconomical because cer- 
tain moving or wearing parts need re- 
placement, or because auxiliary equip- 
ment—for example, the condenser or 
vacuum pump—may need replacing. 

Boiler efficiency is probably over- 
looked more often than the efficiencies 
of prime movers. With today’s high 
fuel and labor costs, new boiler units 
should be considered. Also, the al- 
ternatives of differert fuels, purchased 
power and diesel engines should be 
studied. 

Inaccurate chemical feeders are often 
operated so that they deliver at least as 
much chemical as is always required, 
and, therefore, often more than neces- 
sary. The excess chemical fed is gen- 
erally wasted. The saving in chemi- 
cals made by an accurate feeder will 
oiten pay for the new feeder in a very 
few months. Similar examples could 
cover purification equipment, struc- 
tures, automotive equipment, meters, 
billing and commercial department 
equipment and so forth. 


Relief of Overtaxed Facilities 


The following of a wide-awake re- 
equipment policy will often show that 
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the functioning of one unit of equip- 
ment may be improved by changing 
some other unit, process or practice. 
Increased water demand may be over- 
taxing a filter plant. Instead of in- 
stalling more filters, it may be eco- 
nomical to provide equipment to allow 
better conditioning of the water prior 
to filtration. Plant capacity may be 
overtaxed during peak load periods. 
Elevated or ground level storage in the 
distribution system may be the answer 
rather than the installation of more 
plant capacity. 

The source of supply, plant or distri- 
bution system may be overtaxed be- 
cause the water utility is supplying wa- 
ter during peak periods at charges be- 
low the cost of such service. This 


' usually pertains to industrial supply 


and to peak load customers using water 
for irrigation, swimming pools, ice 
plants and air conditioning. The im- 
position of properly designed water 
rates or reasonable regulatory controi 
may cause such customers to get their 
supply elsewhere, if cheaper, or to 
adopt water conservation equipment, 
forestalling the need for uneconomical 


_ investments by the utility in plant 


extensions. 
Water system facilities are being 


_ overtaxed in some communities where 
_ “selective” metering is practiced—that 


is, where only larger customers are 


metered. There is no penalty for the 


householder who wastes water. 


The 


_ penalty is placed on his neighbor who 


uses what he needs and no more. The 
inequity of flat-rate charges may not be 
serious from the utility viewpoint if 
total revenue is sufficient, but the mat- 
ter of waste is, particularly where ca- 
pacity is overtaxed. It is also of con- 
cern to those handling the community’s 
sewage. Instead of spending more 
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money on wells, water plant, mains, 
sewers and disposal plant to reequip 
these facilities to meet growing com- 
munity wastage, the installation of wa- 
ter meters is much more economical. 
City after city, large and small, has 
reported a 50 per cent drop in per 
capita use of water, another way of 
saying that the capacity of the system 
may be greatly increased at the very 
low cost of installing meters. 

Although many water departments 
and companies have increased their 
rates, the average American now pur- 
chases his water supply with fewer 
minutes of daily labor than he ever had 
toexpend before. Very few city-dwell- 
ing wage earners have to work more 
than four minutes a day to earn the 
water supplies for their families; two 
minutes of work a day will buy the 
water supply for most. This very 
cheapness of water is, in many commu- 
nities, defeating the efforts of water 
works management to make the water 
supply better, more reliable and even 
cheaper. There must be sufficient rev- 
enue to provide, after all expenses are 
paid, the means to purchase and install 
the modern equipment now available. 

Members of city councils, water 
boards, water commissions and boards 
of directors have the responsibility of 
seeing that their water works systems 
are just as efficient as the private busi- 
nesses with which they are individually 
connected. They should insist that each 
water works have sufficient income, 
usually through realistically adjusted 
water rates, to allow the plant to be 
made economical and reliable. In many 
plants, improvements can be made 
which will return an annual profit of 
20-200 per cent on the investment. It 
might be termed dereliction of duty if 
efforts were not made to obtain the 
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money necessary to allow such im- 
provements. 


Manpower and Material Economy 


Should a reequipment policy be 
pushed at this time, when the nation 
is being asked to conserve materials 
and manpower? In the final analysis, 
a sound reequipment policy can result 
only in the conservation of materials 
and manpower. That is the only way 
the savings can be made which justify 
the investment in replacement equip- 
ment. 

As an example, pumps which should 
be replaced are wasteful of power and 
power transmission facilities, wasteful 
of fuel, labor and everything else which 
goes into the cost of power. They are 
unnecessarily using up power or fuel 
which may be sorely needed for other 
purposes. There is practically no net 
loss of materials going into the new 
unit. The old unit is available for 


salvage and may actually contribute 
more metal than the new, more efficient 
unit requires. 

Other inefficient machines in use in 
various water utility departments waste 
power, gasoline, fuel oil, coal, tires, 


chemicals and labor. Each of these 
items is generally in short supply in 
times of national emergency. The fact 
that a national emergency is at hand 
now, and may be more critical in the 
future, is a signal that water works 
reequipment should be accelerated 
rather than postponed. 

The water works industry has not 
sponsored so much research as have 
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other industries of comparable stand- 
ing. It is not, however, kept from re- 
ceiving the advantages of research made 
by the businesses which supply water 
works equipment. When American in- 
dustry spends $750,000,000 annually on 
research, as it has been doing, it is not 
only putting American industry far 
ahead of that of other countries, and 
improving the domestic standard of 
living, but it is also producing im- 
proved machines and equipment for 
use in water works plants. 

The businessmen on the city council, 
or water board, or commission or board 
of directors expect the water works 
management to keep good business con- 
trol over the operations and plant of 
the utility. They will not think a re- 
placement policy harsh when an engi- 
neering economy study indicates that a 
certain unit should be retired. It is a 
practice they insist upon in their own 
competitive businesses. There is no 
more reason for a sensible reequip- 
ment policy in a competitive business 
than there is for a realistic reequip- 
ment policy in each water utility 
operation. 
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ISING costs—particularly, rising 
labor costs—today dictate most of 
the construction trends in the water 
works field. Material costs are defi- 
nitely on the way up. On contracts 
which are being let now, many sub- 
contractors and equipment manufactur- 
ers are refusing to bind themselves by 
prices or quotations without escalator 
clauses to protect them. With the na- 
tional defense program taking 30 bil- 
lion dollars a year, or 10 per cent of the 
national income, and with 3,000,000 
workers, representing 5 per cent of the 
total labor force, taken from industry, 
price trends. are bound to become in- 
flationary. Factors such as the possi- 
bility of increased freight rates and the 
certainty of higher taxes in 1951 all 
indicate that costs will continue to go 
higher. 

Labor costs are climbing faster than 
construction costs, and published wage 
rates do not tell the entire story. An 
increasing number of trades are de- 
manding and getting special allowances 
and bonuses over their published rates. 

A study of price trends following 
both the Civil War and World War I 
shows that rising costs were the rule 
for a period of thirteen years after the 
end of each of these wars. The trend 
since 1945 follows the same definite 
pattern, and it would seem, therefore, 
that all projects needed within the next 
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five years which are economically justi- 
fied should proceed without further 
delay, as rapidly as materials become 
available. 

Better standards of service and 
higher quality of product, along with 
soaring construction costs, are today 
definite trends in the water works field. 
Water works utilities must purchase 
their facilities with a dollar which is 
rapidly losing its integrity, a rubber 
dollar. Roughly speaking, the 1913 
dollar was worth about 50¢ in 1939 
and now has a value of less than 25¢. 

Before discussing briefly some of the 
various other construction trends in 
the water works field, it might be well 
to get more familiar with the relation- 
ship between labor and construction 
costs for the past 37 years. The aver- 
age hourly wage rates of all building 
trades stood at 600 in October 1950— 
six times what they were in 1913— 
while the Engineering News-Record 
construction costs index followed 
closely at 530. Construction costs, 
therefore, reflected 88 per cent of the 
wage increase. The index for com- 
mon labor was 705. It is realized that 
there are limits to what index numbers 
can prove, but they do have their uses 
as general indicators of trends. 

Stated simply, the cost of common 
labor is seven times as high as in 1913. 
It is this increase which has largely 
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dominated trends in all fields, particu- 
larly in construction. Practically all of 
the advances, improvements and design 
trends have been dictated by a real 
necessity to get around the increased 
cost of manpower with mechanization. 
The wider use of equipment and ma- 
chinery has been, and is, “in the cards” 
because of labor’s shortsighted policy 
of constantly seeking higher wages for 
less productivity. It has been good 
business to use machinery to replace 
many high-cost manual jobs. Labor 
union featherbedding has been in no 
small measure directly responsible for 
this trend from manpower to machine. 

Certain items which reflect this drift 
toward mechanization to a greater or 
lesser degree and which will be dis- 
cussed briefly are: excavation and 
foundations, concrete, building super- 
structures, pipe and pipe laying, ele- 
vated tanks, and well and intake con- 
struction. 


Excavation and Foundations 


Excavation offers perhaps the only 
department in construction where costs 
have not more or less closely followed 
labor rates. Unfortunately, excavation 
costs represent but a small portion of 
the total expense of most water works 


improvements. Generally speaking, 
there has been little or no increase in 
unit excavation costs for the past 50 
years. This branch of construction 
serves as an excellent example of keep- 
ing costs down by cutting down man- 
hours. Like the automobile manufac- 
turers, the makers of earth-moving 
equipment have been on their toes, 
with the result that this equipment has 
been one of the leading factors in con- 
struction development. 

The author can remember one of his 
early assignments in 1926, where a 
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good-sized excavation job was done 
largely by team and scraper, and the 
surplus hauled by mule and wagon, at 
a unit cost of 50¢ per cubic yard. La- 
bor, largely colored, was getting 35— 
40¢ per hour on this job. At Des 
Moines, about 20 years later, during 
the construction of the impounding res- 
ervoir, earth was excavated, moved and 
compacted, by scraper loaders, diesel 
trucks and tractor-driven sheepsfoot 
rollers, at an average cost of less than 
40¢ a yard, with operators receiving 
about $2.00 an hour. The clay core 
in the dam was placed using the most 
recent advances that had been made in 
the growing field of soil mechanics. 
By employing material with a moisture 


- content near the optimum, high com- 


paction was effected with sheepsfoot 
roller and rubber traction. A definite 
trend to rubber traction is evident in 
all excavation equipment. 

Speed is another accomplishment in 
earth-moving operations. Forty years 
ago the placing of 30,000 cubic yards 
in an earth fill dam by team and 
scraper was considered quite a good 
summer’s work. Now that amount of 
earth is moved in a day. 

In foundation work, greater savings 
would result if obsolete building codes 
were revised. This is particularly true 
for pile foundations, where permissible 
working loads should be based on ac- 
tual tests rather than abstract formulas. 

In water works construction where 
wet excavation is common, well points, 
under certain soil conditions, are being 
more widely used to dewater areas for 
foundations and trenches. 


Concrete and Concrete Construction 


A number of trends have developed 
in concrete design and construction. 
Allowable unit stresses in both con- 
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crete and reinforcing steel have been 
increased. Twenty-five years ago it 
was the general practice to use stresses 
of 600 psi. for compression in concrete 
and 16,000 psi. tensile for steel. To- 
day 1,000 is more generally used for 
concrete and 20,000 for steel. The 
Portland Cement Assn. recommends a 
further increase to 24,000 psi. for steel. 
Reinforcing steel has improved. Bet- 
ter deformation provides a better grip. 
Higher unit bond stresses are likely 
to follow. 

Better batching control has resulted 
in more uniform concrete. Better con- 
trol is, in general, more easily obtained 
at a central mixing plant than on the 
job site. The proportions of cement, 
aggregates and water are determined 
by developments based on the water- 
cement ratio. In placing concrete, vi- 
brators and vibrating machines have 
become a must. Panel forms which 
can be reused many times are favored. 
Plywood with its many reuses is re- 
placing costly form lumber. Portable 
sawmills are one of the first pieces of 
construction equipment moved on the 
average job today. In concrete reser- 
voirs and water-containing structures, 
there is a definite tendency to get away 
from expansion joints by using tem- 
perature steel. 


Building Superstructures 


In building superstructures, greater 
use has been made of panel construc- 
tion, precast concrete and light-weight 
aggregates for concrete and plaster. 
Precast concrete roof slabs, made with 
high-early-strength cement and drained 
of excess water by the vacuum process, 
have speeded construction on jobs 
where the time element is important. 

Lighter-weight construction is a defi- 
nite trend. The use of aluminum and 
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stainless steel is increasingly common. 
Today about 20 per cent of the alumi- 
num production goes into building con- 
struction, compared with 4 per cent 
before World War II. At the Des 
Moines softening plant, the outside 
spandrels, the operating table grilles 
and the ornamental stair railings were 
aluminum. 

Each of the indivdual filter units at 
the Des Moines plant can handle 6 
mgd., based on a rate of 3 gpm. per 
square foot. Thirty years ago a filter 
of this capacity would have been un- 
usual even in the larger plants. The 
construction economies resulting from 
building fewer and larger units have 
been clearly demonstrated. 

A greater variety of structural-steel 
sections has been placed on the mar- 
ket in the past few decades. Consid- 
eration is being given to raising the 
allowable tensile stresses in structural 
members. Welding is being more gen- 
erally used in the erection of structural 
steel. 

Greater use is being made of glazed- 
tile walls for interiors in water works 
construction. Ina water works, where 
cleanliness is of first importance, tile 
can be used for large areas which 
would be expensive to paint and diffi- 
cult to keep clean. Glass block serves 
a useful purpose in filter building con- 
struction. The use of patented mixed 
mortars for tile, brick, block and stone 
is almost universal. Not long ago a 
device which was reported to lay 3,000 
bricks a day attracted attention. Saws 
for cutting tile, brick, stone and con- 
crete are now common on larger jobs. 

At present obsolete building codes in 
many sections of the country restrict 
the use of new equipment and mate- 
rials. It is encouraging to observe, 
however, that almost all of the larger 
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cities are currently reviewing and, in 
general, revising their codes on the 
basis of performance standards. Labor 
unions have been and will continue to 
be an obstacle to new developments in 
construction. 


Pipe and Pipe Laying 


There is a definite trend toward 
mechanization and away from man- 
power in trenching and in the installa- 
tion of service connections. Drifter 
drills for boring services are used ad- 
vantageously where conditions warrant. 
The early service connections were run 
with lead pipe. Galvanized iron and 
steel followed. Today copper is used 
almost universally. 

In recent years more water utilities, 
especially the smaller ones, are having 
more of their main extensions, and 
even repairs and maintenance work, 
done by contract, and doing less with 
their own forces. This tendency, to- 
gether with the fact that about 30° per 
cent of the new cast-iron pipe laid 
today has mechanical joints, indicates 
the drift away from manpower. 

Only a few other developments need 
be mentioned. The economy of using 
concrete pressure pipe for transmission 
lines 16 in. and larger has been well 
demonstrated. Prestressing concrete 
steel cylinder pipe has resulted in fur- 
ther savings. The practice of laying 
cast-iron pipe with cement joints is 
becoming more widespread. Where 
lead joints are used, there is a tendency 
away from jute as a dam material and 
toward rubber and sterile materials. 
Greater care is taken in the steriliza- 
tion of mains while they are being laid 
and before they are put into service. 
Losses in carrying capacities of cast- 
iron lines in areas troubled by tubercu- 
lation and incrustation are being cut 


CONSTRUCTION TRENDS 9 


down with cement-lined pipe. Old 
cast-iron mains are being successfully 
lined in place. The time required to 
repair breaks in large cast-iron pipe- 
lines and to make connections has been 
shortened by cutting pipe, in place, 
with electric torches equipped with 
high-carbon-steel rods. Dry ice has 


been serving a useful purpose in block- 
ing service connections. 


Elevated Tanks 


In the construction of elevated steel 
tanks, welding has replaced riveting 
entirely. Hollow tubular towers or 
legs for supporting the tanks have 
practically superseded the old struc- 
tural-steel members. The upper por- 
tion of the tank is more largely utilized 
for water storage. 


Intake and Well Construction 


Intake construction has always been 
expensive and will continue to be. 
Any development which might reduce 
costs is welcome. Because of the dif- 
ficulties and uncertainties in making 
pipe connections under water, the tend- 
ency will be to use joints where tight- 
ness can be guaranteed with fewer bolts 
and a minimum of diver’s time. Blast- 
ing rock for intakes has been simpli- 
fied by better drilling techniques and 
better explosives. Several years ago, 
on an intake job with which the au- 
thor was connected, an underwater 
trench, 10-20 ft. deep, was dug through 
solid rock, without explosives. A dip- 
per dredge operated by a skeleton crew 
ripped the material out of the lake 
bottom. 

Underwater cutting and welding has 
been simplified by the air-oxygen proc- 
ess. Cutting now requires little special 
equipment and practically no special 
instructions. Anyone who can weld 
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above water will have little difficulty 
learning to weld under water. Rifles 
for installing anchor bolts and for bolt- 
ing together steel plates both under 
and above water have been available 
for some time. 

Excavation for supply wells has been 
simplified, where large boulders are ab- 
sent, by hydraulic pumping and sluic- 
ing. Both strainer and casing of such 
wells are usually concrete lined, and 
gravel packing is employed. 


Summary 


Space permits listing only a few of 
these past developments and _ recent 
trends. In a period that started out 
with the horse and buggy and wound 
up with the jet plane, television and 
atomic energy, the water works industry 


R. KNEER 
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need offer no apologies. Water sys- 
tems throughout the country today are 
efficiently serving 85,000,000 people 
with the most important commodity of 
all at a cost of about 5¢ a ton, with a 
total investment of six billion dollars. 
These water works, however, cannot 
continue to do their job properly with- 
out adequate revenues, particularly 
when rates are based on a dollar of 
rapidly diminishing value both here 
and abroad. 

It should be emphasized that if one 
conclusion is to be drawn from the 
pattern of construction trends today, it 
is this: all water works improvements 
and enlargements which are economi- 
cally justified and will be needed within 
the next five or six years should pro- 
ceed without further delay. 
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The Philosophy of Supplementary Treatment of 
Public Water Supplies in the Interest 
of Group Health 


By A. P. Black 


A paper presented on May 24, 1950, at the Annual Conference, Phila- 
delphia, by A. P. Black, Chairman, Dept. of Chemistry, Univ. of 


Florida, Gainesville, Fla. 


N May 29, 1949, the Board of 
Directors of the A.W.W.A. 
adopted and caused to be published (1) 
a statement of recommended policy 
and procedure with respect to the flu- 
oridation of public water supplies. In 
so doing, it became the first national 
organization to take a definite stand on 
this somewhat controversial problem. 
The Association was led to take this 
action by the following considerations : 
1. There is a constantly mounting 
body of evidence to indicate that the 
presence of 1.0-1.5 ppm. of fluoride ion 
occurring naturally in communal water 
supplies is associated with a 50-65 per 
cent reduction in the prevalence of 
dental caries. 

2. This constitutes presumptive evi- 
dence that the addition of the fluoride 
ion to public water supplies in approxi- 
mately the same concentration should 
produce essentially the same effect. 

3. As all epidemiological evidence is 
presumptive, the case for the supple- 
mentation of public water supplies with 
fluoride is not weakened by the fact 
that the evidence which has accumu- 
lated thus far is presumptive. The 
addition of lime juice to the diet of the 
sailors in the English navy was begun 
about 1747, but it was not until 1932 


that King and Waugh demonstrated 
that its ability to prevent the dreaded 
scurvy was due to the presence of Vita- 
min C. Countless other examples 
could be cited. 

4. No evidence has thus far been ad- 
vanced to indicate that the fluoride ion 
in such concentration produces any 
deleterious or toxic effects on the 
human organism. 

5. The effect of added fluoride ion in 
substantially reducing the incidence of 
dental caries is capable of scientific 
demonstration, and several carefully 
conducted tests are now under way to 
that end. Several years must elapse, 
however, before definite conclusions 
can be reached. 

6. Last, and perhaps most important 
from the standpoint of this discussion, 
the elements of the present situation 
pose an ethical question. It has been 
well stated by Enslow (2): 


If the process proves worthy of adop- 
tion sometime hence, a community denied 
fluoridation during any period of “watch- 
ful waiting’ will have lost the value of 
the treatment for such period. Neither 
is it pleasant to contemplate that such 
loss in tooth protection amongst the 
youngsters cannot be made up through 
subsequent water treatment. 
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Code of Practice 


In the midst of this dilemma, it is 
natural to turn to the A.W.W.A. Code 
of Practice (3), to which every mem- 
ber of the Association subscribes. Of 
the ten principles set forth in that code, 
each of the first five has a direct or 
indirect bearing on the question : 


1. To the best of my ability I shall 
conduct all operations under my control 
in such manner as will, as far as the 
means made available permit, provide 
adequate water service, preserve the pub- 
lic health and furnish protection to prop- 
erty. 


Since it has often been stated that 
dental caries and the common cold are 
the two diseases which most often af- 
flict mankind, it follows that anything 
which would tend to reduce the inci- 
dence of either would certainly be in 
the interest of public health. 


2. I shall consider that in performing 
this service I am required at all times to 
act within the bounds of local, state and 
national law and within the field of 
orderly procedure among free men. 


In this principle, the Association 
recognizes the sovereignty of the law 
at the local, state and nationai level. 
It also sets forth, somewhat more 
subtly, and by implication only, the 
important principle that decisions hav- 
ing to do with public health measures 
should be made by those who, by virtue 
of training and experience, are best 
qualified to make them. 


3. I shall, therefore, extend my own 
fund of technical and professional in- 
formation to the end that the procedures 
which I advocate are based upon well 
grounded information. 


In this principle, the Association 
subscribes to the rigorous demands of 
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the scientific method. It points with 
justifiable pride to the fact that, 
throughout its 70 years of activity, the 
work of its numerous technical com- 
mittees has been based upon the best 
scientific information available at the 
time. 


4. In every legitimate manner, I shall 
encourage the construction of water 
works structures, the use of materials, 
as well as management practices and 
operating procedures, which are eco- 
nomically sound and in the public interest. 


In this principle, the Association 
points out that, of the two yardsticks 
which shall control its policies and pro- 
cedures, one shall be that they are in 
the public interest. 


5. I shall at all times discourage exag- 
geraied, unfair or untrue statements con- 
cerning any operation or material con- 
nected with public water supply. In con- 
formance with this principle, I shall 
endeavor to assist my associates as well 
as the public, in obtaining a correct 
understanding of water works operations 
and materials. 


In this principle, the Association 
recognizes its obligation to keep the 
consuming public constantly informed 
on all water supply matters which in 
any way affect its health or welfare. 

The directors of the Association, 
motivated by these principles and act- 
ing for the entire membership, have 
said, very simply and in summary, that 


In communities where a strong public 
demand has developed and the procedure 
has the full approval of the local medical 
and dental societies, the local and state 
health authorities, and others responsible 
for the communal health, water depart- 
ments or companies may properly partici- 


pate in a program of fluoridation of public 
water supplies. 
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But, in so doing, the directors realized 
that this statement represents only a 
tentative approach to an extremely dif- 
ficult problem—that the issue is not 
closed, but only joined. It is the obli- 
gation of members of the water works 
profession to try as best they can to 
think through the basic philosophical 
and ethical issues which are involved. 
With due humility, one may apply the 
lines of Jane Taylor: 


Though man a thinking being is defined, 

Few use the grand prerogative of mind; 

How few think justly of the thinking 
few, 

How many never think who think they 
do. 


Basic Issues 


In a democratic society composed of 
free men, three questions arise regard- 
ing this problem: [1] Has the proce- 
dure under discussion value for society 
in the protection of public health? [2] 
If it can be shown that it has value, 
does the utility have the right to em- 
ploy it in the treatment of public water 
supplies? [3] If the right to employ 
it exists, is there an obligation on the 
part of the profession to do so? Thus, 
it is necessary to define and distinguish 
between the terms “value,” “right” and 
“obligation.” 

It is not easy to define the term 
“value,” although society is pretty well 
agreed on certain common principles. 
For example, of two values the greater 
should be selected. Productive values 
are more desirable than nonproductive 
values. Permanent values are more 
important than temporary values. Au- 
thors in the field of ethics are not all 
agreed on the definition of a value. 
Some maintain that values are objec- 
tive and that the term “value” may be 
defined as a quality in objects or situ- 
ations which calls for their appreci- 
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ation or preference. On the other 
hand, there are those who maintain 
that values are subjective and that they 
may vary from person to person and 
from age to age. From this point of 
view, value may be defined as a meas- 
ure of human desire, and, unless one 
wishes or desires a certain object or 
condition, that object or condition has 
no value to the individual involved. A 
definition which to a considerable ex- 
tent harmonizes both views is that of 
Titus (4): “A value is a relationship 
between a person and an environmental 
situation which evokes an appreciative 
response.” 

Assuming that the term “appreci- 
ative” is used in its broad sense to 
include, among other connotations, a 
benefit to the individual, this definition 
fits the present situation. Paraphras- 
ing it, one may say: “Any method of 
water treatment has value provided it 
results in a real and substantial benefit 
to the consumer.” 

A “right” has been defined (4) as “a 
claim to a condition which the indi- 
vidual needs in order to live at his 
best.” Taking this view, it may be 
concluded that individuals have a right 
to demand those things the absence of 
which will impoverish them and the 
presence of which will enrich them, 
provided it is within the means of so- 
ciety to supply such things. Rights 
are relative as to both time and place. 
They change and vary with varying 
social conditions. They are not cre- 
ated by law; law merely recognizes and 
protects them. 

As Titus (4) so aptly states: 


Rights are thus based definitely upon 
values. From the recognition of a value 
should follow the recognition of the right 
to share in that value so far as the means 
are available. We have this principle 
clearly illustrated in the case of educa- 
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tion. A century ago a free education 
was not claimed as a right. The recog- 
nition of the value of education, however, 
led people to see that if it was valuable, 
then every child had a right to it. In 
other words, the value itself created the 
right. Today we are interested in know- 
ing if there are other values where the 
corresponding right has not yet been 
recognized or accepted by society. To 
say that life is a value or that a person 
has a right to iive is to admit that he has 
a right to those things which he needs in 
order to live. 


The history of the world is a history 
of men who have fought and died for 
the preservation of certain human 
rights and a history of governments 
formed by men in order to protect and 
preserve them. The representatives of 
the thirteen original states who signed 
the Declaration of Independence in 
1776 based their claim to independence 
on “certain inalienable rights,” among 
which were “life, liberty and the pur- 
suit of happiness.” These three basic 
rights have been expanded by a devel- 
oping social order to include such 
rights as the right to be well born, the 
right to freedom, the right to education, 
the right to work, the right to security, 
the right to health and many others. 
Varying political philosophies reflect 
different beliefs about how best to pre- 
serve and exercise these human rights 
so as to achieve the greatest good for 
the greatest number. Because in any 
list of human rights the right to health 
stands high, one may conclude that, if 
it can be shown that the addition of 
fluoride to a public water supply has 
value for the individual and for society 
in the promotion of public health, then 
society has the right to expect that it 
will be done. 

The question of “obligation” is the 
heart of the problem. Titus (4) has 
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clearly stated the relationship between 
values, rights and obligations : 


The recognition of a value implies an 
obligation to seek it. The field or area 
of obligations is thus coextensive with 
the realm of values, and rights and obli- 
gations are correlative. When new 
values and new rights come into being, 
they bring with them corresponding 
obligations. A list of obligations or 
duties would be merely a list of rights in 
another form. For example, if we have 
the right to life, liberty, and the pursuit 
of happiness, then we have the corre- 
sponding duty to respect the lives of 
others, to refrain from restricting their 
liberty, and to desist from placing ob- 
stacles in the way of their attainment of 
happiness. If there is the right to work 
and to receive a living wage, men have 
the responsibility of working and of 
giving a fair day’s work for that living 
wage. The right to security implies the 
duty of assisting in the defense of the 
group. The right to be well born implies 
corresponding obligations on the part of 
parents and of society toward future 
generations. 


If it is assumed, therefore, that the 
right to be well born and the right to 
health are human rights, it follows that 
there is an obligation to do the things 
that contribute toward those ends, if 
they are reasonable and practical. 

The author has referred previously 
to the A.W.W.A. Code of Practice. 
Since 1890 more than 300 business and 
professional groups in this country 
have adopted codes of ethics or of prac- 
tice. This is an outgrowth of the fun- 
damental change which has taken place 
in the nature of society. There was a 
time when every man was his own 
carpenter, his own tailor, his own 
blacksmith, his own doctor. But a 
form of society has gradually developed 
in which the division of labor is the 
rule and most of the work is done by 
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specialists. This system creates more 
goods and services and more leisure 
for the individual. Along with it has 
come the growth of the professions, 
and the beliefs of individuals about 
ethical and moral problems have been 
merged into professional codes. With 
respect to such codes, two facts are 
worthy of special mention. First, al- 
most without exception, they are based 
on the service motive. The profit mo- 
tive, although important and necessary, 
is made secondary to “service above 
self.” Second, and even more impor- 
tant, professional codes of ethics or of 
practice serve to prevent control or 
interference by the government or by 
society through some of its agencies. 
Such codes safeguard the right of that 
professional group most qualified from 
the standpoint of training and experi- 
ence to make decisions on those mat- 
ters which affect the welfare of society 
as a whole. 


Conclusion 


An attempt has been made to prove, 
from purely ethical considerations, that 
society has the right to expect that 
those things be done which contribute 
to the public welfare, provided they 
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are reasonable and practical. More 
important, however, it has been shown 
that, in a society such as America’s, 
decisions on matters of major policy 
which affect the public welfare should 
be made by those professions or groups 
most qualified from the standpoint of 
training and experience to make them. 
In full realization of that principle, the 
A.W.W.A., speaking for the water 
works industry, has said, in effect, to 
the medical and dental professions : “Tf, 
in the light of all available evidence, 
you believe that the fluoridation of pub- 
lic water supplies is in the interest of 
group health, the water works industry 
stands ready, as it always has and al- 
ways will, to participate with you in its 
practical realization.” 
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Most individuals in the majority of 
communities are affected by dental 
caries, which makes this one of the 
largest public health problems facing 
the nation. There exists an enormous 
amount of untreated dental defects 
which are largely the direct or indirect 
result of dental decay. According to 
a recent estimate, it would take 800,- 


000,000 dentist-hours to catch up with 
this backlog, at a cost of four billion 
dollars, assuming an extremely low fee 
of $5.00 an hour. These data demon- 
strate the importance of large-scale 
control of dental decay, particularly by 
a technique which is independent of 
the individual. A procedure of this 
type is the only satisfactory solution 
to the problem. 

The artificial fluoridation of com- 
munal water supplies would be an ideal 
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technique if its value were proved and 
if it were not contra-indicated by dam- 
age to the teeth, system or industrial 
use of water. But these two conditions 
must be met. 

Professionals and specialists have 
the duty of insisting upon a scientific 
demonstration of a high probability 
that a proposed method will be useful 
and safe, before it is recommended 
for general adoption. The mainte- 
nance of this attitude is of paramount 
importance. 

The ease with which a communal 
water supply can be made a vehicle for 
the administration of all sorts of chemi- 
cals to the consumers holds out great 
promise, but it also invites trouble. 
Public health workers and water works 
engineers and administrators have a 
grave responsibility, which extends far 
beyond any good or evil that may come 
from fluoridation of the water supply 
—namely, the responsibility of acting 
only on adequate and convincing evi- 
dence. Any present judgment of the 
value and safety of this method is ten- 
tative. Therefore, to advocate it, ex- 
cept as an experiment, is premature 


_ and economically a gamble. 


Whether the expenditure of public 


_ funds for the experimental fluorida- 
_ tion of a communal water supply, or 


for any other form of treatment for 
this or a similar purpose, is justifiable, 


depends on the nature of the experi- 
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ment. The experiment should be gen- 
uine, and not one in name only. In 
designing such an experiment, a care- 
ful and competent analysis of those 
now in progress should first be made, 
in order to see how ihey might be 
improved or extended. There seems 
to be no virtue in merely repeating one 
of the experiments already under way. 
The money needed for such a repeti- 
tion might be better spent for some 
quite different purpose. 

Before adopting a new experimental 
attack on the problem of artificial fluo- 
ridation of communal water supplies, 
this attack should be carefully planned, 
giving consideration to the questions 
which the experiment is desired to 
answer, the kind of evidence which 
will be acceptable, the manner of ob- 
taining that evidence, the availability 
of competent personnel (including 
analysts of the data to be collected), 
the cost of the experiment and, finally, 
the possibility that the money, time and 
energy required might be more profit- 
ably employed elsewhere. 

The attitude expressed in this paper 
may, perhaps, not be popular. The 
writer is not, however, asking for a 
long postponement of a decision on 
this problem. Definitive answers can 
be expected within a year or less. 
Consequently, the writer feels justified 
in advocating a waiting policy at this 
time. 
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The Advancement of Fluoridation 
By H. Trendley Dean 
A paper presented on May 24, 1950, at the Annual Conference, Phila- 


delphia, by H. Trendley Dean, Dental Director, U.S. Public Health 
Service, and Director, National Institute of Dental Research, National 


Institutes of Health, Bethesda, Md. 


T the 1943 A.W.W.A. Conference 

the author (1) presented the 
basic epidemiological data and the 
laboratory findings upon which the 
fluorine-dental caries theory rested. 
Very briefly, the data showed that 
groups of children 12-14 years old who 
continuously used, since birth, a do- 
mestic water containing about 1 ppm. 
of fluoride ion experienced only one- 
third as much dental caries as com- 
parable groups of children using a 
fluoride-free water. 

At about the same time Arnold (2) 
compared the dental caries picture for 
the children of Aurora, IIl., where the 
water contains 1.2 ppm. of fluoride ion, 
with that for children living in three 
communities using fluoride-free Lake 
Michigan water (Evanston, Oak Park 
and Waukegan, IIl.). He found that, 
in Aurora: [1] there were six times as 
many children showing no dental caries 
experience (caries free) ; [2] there was 
abci:t a 60 per cent lower dental caries 
experience rate; [3] there was almost 
a 75 per cent decrease in the first per- 
manent-molar loss; and [4] there was 
approximately 95 per cent less caries 
on the proximal surfaces of the four 
upper incisors. Arnold concluded that 
the addition of small amounts of fluo- 
ride (about 1 ppm.) to fluoride-free 
public water supplies for the purpose 


of partially controlling dental caries is 
strongly suggested on the basis of epi- 
demiological and experimental evidence. 

At the 1943 A.W.W.A. symposium, 
Ast (3) presented a detailed program 
for testing the fluorine-dental caries 
hypothesis by treating a public water 
supply under controlled conditions and 
concluded that if “this study proves to 
be practicable and effective, dentistry 
and public health may achieve a victory 
comparable with the control of many 
infectious diseases by immunization 
today.” 

Another participant in that sympo- 
sium, Wolman (4), outlined water 
works history through the use of alum 
and chlorine up to the production of 
“tailormade” water supplies to meet 
consumer demand, both domestic and 
industrial. The evidence presented in 
1943 posed an entirely new question, 


, that of using a water supply “as a car- 


rier for elements or complexes which 
would improve or raise the general 
level of the public health of the com- 
munity.” In closing, Wolman right- 
fully stated that 1943 was “not the day 
on which to press the water works 
operator to an acceptance of this pro- 
posal.” It was, however, he added, 
“the day to press him toward an un- 
derstanding of the reasons underlying 
the suggestion and to insist that in the 
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intervening three, four and five years 
it must be taken to heart as a new 
- proposal, perhaps as a new opportunity 
for service.” 

During this seven years since the 
Cleveland meeting much additional 
basic work, epidemiological and lab- 
oratory, has become available. Toxic- 
ity studies recently summarized by Cox 
and Hodge (5) justify the conclusion 
that chronic, crippling fluorosis will 
never appear as a result of dental uses 
of fluorides and that, when the addition 
of fluoride ion is limited to about 1 
ppm., mottled enamel, the most deli- 
cate sign of fluoride toxicity, will be 
found only in a very few individuals, 

' and then in very mild form. No un- 
_ aesthetic marring of the teeth should 
occur. 
_ With the resumption of research ac- 
_ tivities in Western Europe since 1945, 
_ studies on various aspects of the fluo- 
rine—dental health relationship were be- 
' gun and the literature is now being 
enriched by reports of investigations 
from that quarter. 

In the United States, three well con- 
trolled studies are being conducted, 
at Grand Rapids, Mich.; Newburgh, 
N.Y.; and Evanston, Ill. <A score of 
other cities are adding fluorides to the 
public water supply for the purpose of 
_ bettering dental health. All prelimi- 
_ nary reports indicate a trend toward 
beneficial effects. At Grand Rapids 
and Newburgh, fluoridation has been 
going on since 1945, and within the 
next year or two these trends should 
develop definite patterns.* 

The full impact of this preventive 
measure cannot, of course, be foretold 
directly or indirectly at present. When 


* Since this paper was written, additional 
evidence of the effectiveness of this procedure 
has become available (6, 7).—Author. 
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one realizes that caries is responsible 
for roughly one-half of the dental serv- 
ice needs in this country and that the 
American people are paying close to a 
billion dollars a year for professional 
dental services, the effect in another 
generation may be as revolutionary as 
the control of communicable diseases 
a generation or more ago or as the 
present control of venereal diseases 
with antibiotics (8). 


Further Studies 


Obviously there must be continuing 
and expanded work in studying the 
relation of fluorine to dental health. 
Two studies of practical importance at 
the moment are cited merely as ex- 
amples : 

Climatological influence on optimal 
fluoride level (concentration). In 1949 
the A.W.W.A. statement on fluorida- 
tion policy (9) noted: “It is quite pos- 
sible that more than 1 ppm. [of fluoride 
ion] might be required in areas having 
a low mean annual temperature, such 
as the Dakotas, while 0.5-0.6 ppm. 
might suffice where climatological con- 
ditions are reversed, as in the deep 
South or the Southwest.” 

In December 1946 the author ex- 
amined 110 twelve-, thirteen- and 
fourteen-year-old children, continuous 
residents of Moultrie, Ga., where the 
public water supply contains 0.7 ppm. 
fluoride, and 100 children of the same 
age at Brunswick, Ga., where the sup- 
ply contains 0.5 ppm. The mean an- 
nual temperature in each city is about 
68°F. The incidence of dental fluoro- 
sis, practically all of the mildest type, 
was 12.6 and 9 per cent, respectively. 
Under the climatological conditions 
prevailing in the Chicago area, with a 
mean annual temperature of about 
49°F., such incidences would normally 
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be associated with a domestic water 
containing approximately 1 ppm. In 
areas where climatological factors in- 
fluence the amount of water consumed 
(and, hence, the intake of fluoride), 
some modification in the 1-ppm. opti- 
mal level will probably be necessary. 
For practical public health purposes, 
therefore, it might be well to resort to 
the biological test for the optimal level 
—that is, a concentration of finoride 
ion incapable of producing a “‘con:mu- 
nity index of fluorosis of ‘border line’ ” 
magnitude (greater than 0.4) (10, 11). 

Use of cheaper fluoride compounds. 
A field worthy of considerable study is 
the comparative physiological effective- 
ness and cost of various fluoride com- 
pounds. A study recently completed 


by McClure (12), entitled “The Avail- . 


ability of Fluorine in Sodium Fluoride 
vs. Sodium Fluosilicate,” is a matter 
of much interest to all concerned with 
the problem of fluoridation of water 
supplies. McClure states that “with 
sodium fluosilicate currently selling at 
about half the price of sodium fluoride, 
the cost of fluoridation of 1 mil.gal. of 
water at an optimum level of 1.0 ppm. 
fluorine is approximately $2.15 using 
sodium fluoride and $0.76 for an equiv- 
alent quantity of sodium fluosilicate.” 
The conclusions stated in McClure’s 


paper are: 


1. A comparison was made of the ef- 
fect of fluorine ingested in rats’ drinking 
water in the form of sodium fluoride vs. 
sodium fluosilicate, the quantity of flu- 
orine equaling 5, 10, 15, 25 and 50 ppm. 

2. No differences were observed as re- 
gards the quantity of fluorine deposited in 
the incisor and molar teeth, mandibles and 
femurs, nor in the percent of the ingested 
fluorine which was retained in the rat’s 
body. There was no difference in the ash, 
calcium and phosphorus content of the 
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incisor teeth, molar teeth, mandibles and 
femurs which could be related to the 
kind of fluoride ingested. 

3. There were no differences in the ap- 
pearance of the characteristic striations 
on the rats’ incisor teeth which could be 
attributed to the sodium fluoride vs. so- 
dium fluosilicate. 

4. The presence of 15 ppm. of silicon 
as sodium silicate along with 25 ppm. of 
fluorine as sodium fluoride did not affect 
the amount of fluorine deposited in the 
rat’s body. 

5. The rate of growth was normal in 
all groups of rats. 


Water Supply as Control Medium 


The role of drinking water as an 
indispensable requirement for animal 
life is properly emphasized by the fact 
that animals can live longer without 
food than they can without water. 
Under conditions of communal living, 
natural drinking water is universally 
provided as a community service. The 
city dweller to a large degree has lost 
the sense of dependence on a waier 
supply which is inborn in the rural 
resident. 

It used to be said that the people of 
a community reflected the composition 
of their native soil because of the ob- 


‘vious influence of the soil factors on 


the composition and supply of food- 
stuffs. With present-day methods of 
production and distribution, this gener- 
ality no longer holds true in the United 
States, except in relatively isolated 
areas. 

Drinking water, however, remains 
a universal article of diet. No other 
dietary constituent is so nearly similar 
for every man, woman and child in a 
community with a public water supply. 
As a practical vehicle for administering 
some substance to the entire population 
of an area, it is unequaled. 
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In most respects, an entirely new 
concept is embodied in the addition of 
something to the supply which is in- 
tended to have an added beneficial ac- 
tion over and above the usual function 
of the drinking water. Previous treat- 
ments, while they may have added sub- 
stances to the water supply, were in- 
tended to remove or neutralize objec- 
tionable features. But when a factor 
is added which will increase resistance 
to a disease among the whole popula- 
tion, the philosophical implications are 
far reaching. 

The maintenance of a good water 
supply, free at all times from contami- 
nation and safe for human consump- 
tion, is, in every conceivable respect, in 
the interest of group health. The con- 
tinued maintenance of a common water 
supply free of health hazards has been 
and always will be a major health prob- 
lem. Now acorollary to this long-held 
axiom is being considered. When ad- 
vancing scientific knowledge clearly 
points out certain beneficial qualities 
which may be added to water during 
the treatment process, does this not 
constitute a step forward in public 
health and water works operation? 

Today, more than ever before, man 
does not “let nature alone” ; he strives 
to improve on nature, to duplicate or 
take advantage of it to serve his own 
well being. And, in the interest of 
communal or group health, there has 
arisen a philosophy, or possibility, of 
improving group health by the supple- 
mentary treatment of public water sup- 
plies. The beneficial qualities of a 
community drinking water can be de- 
termined and may be controlled, there- 
fore, by man himself, in the interest of 
all men. Men, women and children of 
a community may become healthier in- 
dividuals because of a controlled bene- 
ficial quality of their water supply.’ 
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This philosophy is now being as- 
sessed as it bears on dental health— 
that is, by the supplementary addition 
of fluoride to a communal water in or- — 
der to curtail sharply one of man’s 
most prevalent diseases, dental decay. 

With its long experience in the con- 
trol of enteric diseases, its clear under- 
standing of epidemiological data, its 
mathematical insight into the influence 
of this proposal on a major group dis- 
ease, the water works profession quickly 
realized the public health responsibility 
inherent in the fluorine-dental caries 
relationship. How wholeheartedly the 
profession entered into and accepted 
this new philosophy in water works 
practice is attested by the A.W.W.A. 
statement of recommended policy and 
procedure regarding the fluoridation of 
public supplies (9). 


Conclusion 


It might be well to refer briefly to 
one other feature of the fluorine—dental 
caries investigation. In modern sci- 
ence, there is increasing emphasis upon 
the integration of all disciplines having 
a bearing upon the subject of inquiry. 
The cross fertilization of ideas by sci- 
entists trained in different fields tends 
to enhance and expand the field of 
investigation. 

The study of the relation of fluorine 
to dental health provides an unusually 
illustrative example. Starting as an 
epidemiological inquiry of a dental dis- 
ease, it has expanded into the field 
of epidemiology, water chemistry, bio- 
chemistry, pharmacology, physiology, 
histology, biometry, bacteriology, den- 
tistry, medicine, public health, sanitary 
engineering and water works opera- 
tion; and, to a lesser extent, geology, 
climatology, veterinary medicine, phys- 
ical chemistry and biophysics (radio- 
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active isotopes, electron microscopy and 
electron diffraction ). 

In this 20-year study each researcher 
has contributed to a specific facet of 
the problem and each has stimulated 
others in related fields. Numerous 
times findings long buried in the lit- 
erature and apparently unrelated to 
oral disease were found on close study, 
or synthetization with other work, to 
bear an important relationship to the 
study at hand. 

A recent World Health Organiza- 
tion newsletter (13) outlined the giant 
strides during the past 50 years in 
medicine and public health. Many dis- 
eases today are mere wraiths of their 
devastating former selves at the turn 
of the century. During this period 
some diseases, such as dental disease, 
the common cold and_ poliomyelitis, 
have successfully withstood attempts to 
control them. The rapid advance in 
research in medical science did not 
materially influence the prevalence of 
these diseases in the general popula- 
tion. 

The next generation should see den- 
tal caries prevalence sharply reduced. 
In all probability, it will mark an era 
in which the water works profession 
will be instrumental in helping to bring 
dental caries under a large measure of 
control with the same quiet dispatch 
and efficiency that has previously char- 
acterized the profession’s contributions 
to the control of the typhoid groups, 
cholera and dysentery. The powerful 
stimulus of this new control measure 
and the novel philosophy inherent in 
it should deeply affect public health 
thought and action. 
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Discussion 


Charles R. Cox 


Chief, Water Supply Section, Bureau of 
Environmental Sanitation, State Dept. of 
Health, Albany, N.Y. 


The New York State Dept. of 
Health, in cooperation with local medi- 
cal and dental societies and officials of 
the cities of Newburgh and Kingston, 
N.Y., has been conducting an investi- 
gation of the effect of 1.1 ppm. fluo- 
ride ion upon the incidence of dental 
caries in the permanent teeth of all 
Newburgh school children aged six to 
twelve. The incidence of caries among 
a similar group of children in Kings- 
ton, where the water supply contains 
little or no fluorine, has been used for 
comparison purposes. 

The dental studies were inaugurated 
in the fall of 1944, and sodium fluoride 
has been added to the Newburgh sup- 
ply since May 2, 1945. The powder 
has been added to the filtered water 
through the use of a smiall-capacity 
dry-feed unit mounted on scales. No 
difficulties have been encountered in 
transferring the powder from barrels 
to the hopper of the unit by means of 
a small, covered container which fits 
snugly to the top of the hopper and has 
a false bottom so that the material can 
be dumped into the hopper without the 
production of dust. The indications 
are, however, that the handling of larger 
quantities of the powdered material 
would justify the use of pneumatic 
equipment and air filters so that barrels 
of the material could be dumped into 
hoppers without dust reaching the 
operator. 

Daily laboratory control by a grad- 
uate chemist is maintained, and sam- 
ples are collected at the filtration plant 
and at representative points on the 


distribution system for control pur- 
poses. Additional samples are sub- 
mitted periodically to the laboratory of 
the New York State Dept. of Health. 

A preliminary report on the dental 
and medical studies at Newburgh was 
published (1, 2) in June 1950. In 
general, the first three years of the 
study reveal a significant reduction in 
the incidence of dental caries at New- 
burgh, amounting to approximately 
one-half the reduction that would be 
anticipated were the treatment process 
as effective as when about | ppm. fluo- 
ride is present in natural waters. No 
harmful effects have been noted as a 
result of this water treatment process. 
The study is to be continued ten to 
twelve years to permit definite conclu- 
sions to be reached. 


Health Department Policy 


Heretofore the New York State 
Dept. of Health has followed a policy 
of considering the Newburgh study as 
a research project and has not recom- 
mended that public water supplies be 
treated with a fluoride compound pend- 
ing the collection of significant informa- 
tion, unless similar research investiga- 
tions were involved. The preliminary 
favorable results secured at Newburgh 
and elsewhere in the country have led 
the department to modify its policy, as 
indicated by the following statement, 
which has been approved by Herman 
E. Hilleboe, New York State Commis- 
sioner of Health: 


In 1944 the New York State Dept. of 
Health initiated a study of the prophy- 
lactic value of fluorine ingested from an 
artificially treated communal water sup- 
ply. Sodium fluoride has been added to 
the Newburgh water supply; Kingston 
has served as a control area. Careful 
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dental examinations have been performed 
periodically in both cities, together with 
other clinical and radiographic studies. 
A preliminary report giving the results 
of the first three years of the study re- 
veals a reduction of approximately 30 per 
cent in new dental caries in the permanent 
teeth of six-to-twelve-year-old children in 
Newburgh, as compared with Kingston. 

While the evidence to date is very en- 
couraging, it is necessary to continue the 
study for the ten-year period, as origi- 
nally planned, in order to obtain further 
data regarding the value of this technique 
and to be certain of its safety. To date 
there is no evidence of any harmful ef- 
fects resulting from the use of water 
containing the small amount of fluoride 
used for this prophylactic service. 

If communities, after consultation with 
their local medical and dental societies, 
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aud 
will 


wish to establish this procedure, 
where the communal water supply 


lend itself to fluoridation and is under the 
direct supervision of a qualified engineer, 
the New York State Dept. of Health will 
make available its consultant staff in help- 
ing to plan the program and establish 
standards and procedures. 
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National Water Policy 
Engineers Joint Council Committee Report 


Excerpts from a statement (dated June 1950) on “Domestic and Indus- 
trial Aspects of National Water Resources Policy,” prepared by Task 
Force No. 1 of Engineers Joint Council (Abel Wolman, Coordinator) 
for the President’s Water Resources Policy Commission. 


Introduction 


ASK Force No. 1 submits here- The cost of water from public supplies, 

with its report on “Domestic and which is usually less than 2¢ per capita 

Industrial Water Supply and Pollu- per day, is within the economic reach 

tion,” first summarizing its principal of all. 

_ conclusions as follows: 5. Since the domestic and industrial 

| 1. The use of water resources for water supplies are of such prime im- 

domestic and industrial purposes is be- portance, it necessarily follows that pol- 

lieved to be the highest and best use. lution of water resources must be so 

Without adequate water supply prop- controlled as to make it practicable to 

erly safeguarded against pollution, ur- provide a water of satisfactory quality 
ban 1ife cannot exist. as well as adequate in quantity. 

2. The use of water resources for 6. Pollution of water should be reg- 
domestic and industrial purposes is also ulated at the lowest governmental level 
the only universally distributed use. adequate for the particular situation. 
In this respect it is unlike irrigation Some will be wholly local, some at 
or hydroelectric or flood detention, state level and some at state compact 
which are limited in area of develop- level. Federal jurisdiction and par- 
ment. ticipation should be limited to the ad- 

3. Although nationwide in develop- ministration of existing laws; to re- 
ment, domestic and industrial water search, investigation and guidance upon 
supply present essentially local commu- which sound state laws and local regu- 
nity problems. Of the 13,000 pub- lations may be based, with as much 
lic water supply systems serving 85,- uniformity as is consistent under the 
000,000 people in the United States variable conditions encountered. 
with approximately 15 bil.gal. of water 7. On dual or multipurpose projects 
per day, nearly all are intrastate. Only involving public water supply, the local 
a few have interstate problems and a community should pay its fair pro- 
very limited number are concerned portion of the cost, and the project 
with more than two states. [should] only then be carried forward 

4. Urban or private industrial water if the remaining part of the cost to be 
supplies should accordingly be built provided from federal funds has a 
and paid for by those using the service. proper cost-benefit ratio. 
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NATIONAL WATER POLICY 


Domestic and Industrial Aspects 


The use of the nation’s resources 
for public water supply constitutes the 
highest and best use. Such use must 
have first priority in the consideration 
of water resources development. . . 

Although comparatively small in 
amount, as compared to the total water 
resources, public water supplies are the 
most basic requirement for urban devel- 
opment. Urban life cannot exist except 
where adequate water resources of sat- 
isfactory quality are available for do- 
mestic and municipal purposes. Public 
water supply is the most universal of 
all uses of the national water resources 
—it affects every state and most cities 
and villages. Approximately two- 


thirds of the United States population 
now enjoys and is dependent upon 
public water supplies. 

Since a large proportion of the water 
supply requirements for domestic and 


municipal purposes is derived from 
surface sources and requires purifica- 
tion to make it of acceptable sanitary 
quality, it necessarily follows that pol- 
lution of [a stream] from which water 
supplies are to be taken must be con- 
trolled within limits compatible with 
its purification for domestic use. 

Likewise, over considerable areas 
where, through the development of nat- 
ural resources, brines and acid wastes 
are a by-product, their disposal must 
be such as to permit the use of the 
water where necessary for its highest 
use, namely, that for domestic and mu- 
nicipal purposes. 

Public water supplies are essentially 
local community problems. Only in a 
comparatively few cases are they state- 
wide problems and in still fewer cases 
are questions of interstate policies in- 
volved. It is believed that, since the 
problems are essentially local, public 


water supplies should be developed, 
regulated and paid for by those using 
the services. 

There would appear to be no valid 
reason for the federal government to 
develop water resources for public and 
municipal purposes at any place in the 
country. Water from public supplies 
is relatively so cheap, usually costing 
at the consumer’s faucet less than 5¢ 
per ton or less than 2¢ per capita per 
day, that practically any community 
can have and finance a public water 
supply if it has the will to do so. It 
is believed that over 50 per cent of 
the residential water takers in the 
United States pay less than 1¢ per 
capita per day for their water. 

But few public water supplies pose 
interstate problems. It is believed that 
those few where more than one state is 
involved introduce no problems directiy 
at the federal level but can best be 
solved by a compact of the states whose 
interests are affected, with federal par- 
ticipation in an advisory capacity or by 
limited legislation at the federal level 
in approving interstate compacts. 


Industrial Water Supply 


There are four sources of water upon 
which industry must depend to meet 
its present and future requirements. 
These are: [1] surface water, [2] un- 
derground water, [3] sea water and 
[4] water reclaimed from industrial 
and domestic sewage. A water con- 
servation program, either local or na- 
tional in scope, designed to accommo- 
date the increasing industrial require- 
ments, will prove inadequate unless all 
these sources are evaluated. One ob- 
server stated that “water shortages are 
due not to lack of water, but to lack of 
planning.” There is much wisdom in 
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this conclusion. Critical problems re- 
lated to inadequate water supplies in 
many areas can be solved, however, if 
wasteful practices are discontinued, and 
if industrial requirements are ade- 
quately planned and reasonably regu- 
lated by state and federal control. 


Availability of Water and Industrial 
Consumption 


The average annual rainfall over the 
country as a whole far exceeds any 
reasonable predicted demand for mu- 
nicipal and industrial water. It is esti- 
mated by the Weather Bureau that an 
average of about 30 in. of precipitation 
occurs annually over the United States. 
The U.S. Geological Survey records 
show that about 21.5 in. of rainfall 
soon returns to the atmosphere due to 
evapotranspiration and 8.5 in. runs off 
directly through streams, or through 
the ground and thence by streams to 
the oceans. It is estimated by the U.S. 
Geological Survey that approximately 
0.75 in. is intercepted by water users 
throughout the country. The total con- 
sumption is in the magnitude of from 
100 to 150 bil.gal: a day, of which in- 
dustry uses 5 bil.gal. daily. About 25 
bil.gal. a day is taken from the ground 
through wells and the remainder is sup- 
plied by surface water. This consump- 
tion does not include salt water usage 
from the ocean or salt water from 
underground sources (1). 

Warne (2) has drawn attention to 
“trouble spots” throughout the United 
States where heavy draft upon the 
water-bearing formations has resulted 
in the depletion of the underground 
water at a rapid rate. These areas 
include the Central Valley of Cali- 
fornia, the West Basin southwest of 
Los Angeles, the High Plains of Texas 
south of Amarillo, Grand Prairie re- 
gion of Arkansas, certain areas of 
Long Island, N.Y., and elsewhere. 
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Warne (3) has forcefully voiced the 
danger of underground water exhaus- 
tion in critical areas. He states as 
follows : 


The realization of adequate control 
over our ground waters should not be de- 
layed indefinitely. The maintenance of 
the economy in areas dependent on 
ground water is hanging in the balance. 
Over short periods of time available reser- 
voirs of.ground water can be drawn down 
somewhat, without serious results. Dur- 
ing years of unusually heavy precipita- 
tion, above-average replenishment of 
ground water may postpone the day of 
reckoning resulting from excessive with- 
drawals. But we would be shortsighted 
indeed if we failed to recognize that, to 
protect the heritage that rightfully be- 
longs to the next generation, long-range 
solutions to these problems must be de- 
veloped. The Department of the Interior 
will contribute to a broadened base for 
river basin and water resource planning 
in which proper account is taken of the 
potentialities and limitations of ground 
water utilization as well as those of sur- 
face water. 


Based on the above observation and 
conclusion, a constructive program for 
the conservation of ground water is 
suggested. This is as follows: 

1. Scientific investigation of 
ground water resources. 

2. Wide dissemination of the result- 
ing data and principles. 

3. Formulation of sound legal means 
of effecting desirable ground water 
control. 


our 


Factors Responsible for Water 
Shortages 


Basically, the conditions responsible 
for water shortages to meet community 
requirements are : 

1. Failure to provide for equaliza- 
tion of surface water runoff. 

2. Overconcentration of population 
and industries. 
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3. Withdrawal of water from under- 
ground aquifers in excess of natural 
recharge. 

4. Water wastage. 

5. Failure to use available salt water 
in place of fresh water. 

6. Selection of plant sites without 
adequate evaluation of availability of 
water for existing or predictable future 
requirements. 

7. Inadequate design and planning 
of water-consuming processing equip- 
ment. 


Effect of Concentration of Popula- 
lation and Industry on Water 
Consumption 


It was reported recently (4) that 
from 1890 to 1940 the population of 
Texas increased 287 per cent [and| 
during the same period the demand for 
water rose over 7,000 per cent. Start- 


ling as is this increase, similar condi- 


tions, but of a lesser magnitude, have 
been experienced in many other com- 
munities. Where ample surface 
water is available or where under- 
ground supplies are not pumped at a 
rate exceeding the natural recharge, 
such increased demands can be toler- 
ated. Whether or not such increases 
in water requirements can continue 
to be satisfied, especially from under- 
ground water, depends on how in- 
tensely industries are concentrated. 
The late Dr. Meinzer (5) reported 
that : 


About 10,000 communities, with about 
75,000,000 inhabitants (1930 census), 
have public water works, . [of these] 
about 6,500 communities, with about 
20,000,000 inhabitants, [being] supplied 
with ground water from wells. The total 
yielded by wells for public supplies is esti- 
mated at 2 bil.gal. a day. 


As noted previously, heavy with- 
drawal of underground water in some 
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areas may be practiced without danger, 
but in other areas continued excessive 
pumping must, sooner or later, prove 
disastrous. In this connection, Guyton 
(1) has stated: 


The truth is that there is no such thing 
as a nationwide depletion or shortage of 
ground water. Ground water is a re- 
plenishable resource and in most of the 
country there is still a lot to spare that 
percolates unused into streams and into 
the oceans or evaporates into the air. 

There are, however, a good many places 
where problems have been created be- 
cause users have attempted to take too 
much water from too small an area. As 
the storage has been used up, the supplies 
in these areas have been limited to the 
perennial recharge, and shortages have 
occurred because the recharge is not suf- 
ficient to meet all demands. Some of 
these shortages cannot be met economi- 
cally by importation of water, and curtail- 
ment of existing industrial and coer 
tural development is in prospect. . . 

Instead of being faced with the na- 
tional problem of reducing our ground 
water use, the problem is, rather, one of 
distributing the use so that overdevelop- 
ment of local areas can be eliminated or 
kept to a minimum and so that better ad- 
vantage can be taken of the ground water 
that is now wasted by return to the atmos- 
phere or through passing unused on its 
way to streams and thence to the sea. 


Water Wastage 


Much of the distress from declining 
water supplies could be greatly cur- 
tailed by reasonable economy and dras- 
tic control of water wastage. Millions 
of gallons of water now being wasted 
can be [saved] by reasonable conser- 
vation. In all cases where conserva- 
tion methods have been practiced, the 
cost of supervision and control has been 
fuliy compensated for by dollar sav- 
ings (6). 

The American people, individually 
and collectively, have become the most 
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wasteful nation in the world. This 
habit is demonstrated by the use of 
both surface and underground waters. 
Our water wastage is strikingly illus- 
trated by a comparison of the per cap- 
ita consumption of water in cities in 
Europe and in this country. The aver- 
age per capita water rate in ten Euro- 
pean cities, including London, Paris, 
Vienna, Edinburgh and Berlin, before 
World War II, was 39 gpd., while in 
the same number of cities in this coun- 
try it was 155 gpd. In the latter group 
are New York, Philadelphia, Balti- 
more, Chicago, Detroit and others. 

The existing water shortage in New 
York City is in part added proof of 
extravagance and the urgent need for 
concerted effort to curtail water wast- 
age. Water conservation by industries 
and all other groups will be reflected 
in savings which are commensurate 
with the effort made to avoid waste. 
Beyond the immediate financial return 
resulting from such action, there are 
the larger and more comprehensive 
benefits to be gained, such as the ef- 
fect on the growth and development of 
communities and the overall welfare of 
the inhabitants. Without adequate wa- 
ter, specific limitations are imposed 
which retard the growth of all civic 
and industrial expansion. 

No program of water conservation 
can be formulated which will be ap- 
plicable to all communities or indus- 
tries because the specific requirements 
vary widely. 


Value of Flood Control for 
Industrial Supplies 


Flood control projects have been es- 
tablished primarily to avert disaster 
from flood waters, but there are many 
resulting contingent benefits. Although 
not fully realized, conservation of flood 
water has a far-reaching effect, not 
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only in minimizing water shortages for 
industrial requirements but in improv- 
ing water quality. By stream flow 
control, the effect of depreciation of 
water quality by industrial and sani- 
tary wastes is reduced in accordance 
with the degree of regulation. One of 
the most direct benefits resulting from 
such regulation is the prevention of 
salt water intrusion into tidal rivers. 
It is a well known fact that salt water 
penetration into many fresh water 
streams results from msufficient river 
flows. During the severe drought of 
1930 and 1931, the salt content in the 
Delaware River at Chester, Pa., rose 
to 1,860 ppm. This location is ap- 
proximately 80 miles upstream from 
the mouth of the river. Normally, the 
salt content of the river in this area is 
less than 25 ppm. Such conditions are 
reflected directly in the cost of treat- 
ment of the supply. 


Substitution of Salt Water for Fresh 
Water 


Many of industry’s water require- 
ments can be adequately fulfilled by 
salt water, where such supplies are 
available. To safely use brackish wa- 
ter, industrial equipment must be fabri- 
cated of material to resist the aggres- 
siveness of the water. Many water 
shortages now existing in the seaboard 
area, and in locations where under- 
ground salt water is available, could 
be minimized or completely corrected 
merely by the use of the available salt 
water. No plant in a_ water-critical 
area should be designed to operate 
solely on fresh water when salt water 
is available. Obvious as is this water 
conservation measure, many seaboard 
plants use no salt water. The principal 
reason for failure to utilize such water 
is the increased cost of corrosion- 
resisting materials. (ver an extended 
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period of time the use of salt water for 
many purposes can usually be justified, 
regardless of higher capital investments 
involved. 


Laws Relating to Conservation of 
Underground Waters 


Many laws relating to some phases 
of the withdrawal of underground wa- 
ters are on the statute books but such 
regulations are either inadequate or not 
enforced in many critical areas. How- 
ever, there is a gradual awakening with 
regard to the need for this type of im- 
portant legislation. It is to be pointed 
out that any program for the conser- 
vation of water resources which may 
be developed on a national scale re- 
quires meticulous investigation into the 
needs of the various states or areas of 
the country, so that local requirements 
may be coordinated with the proposed 
national conservation policy. 


Corrective Program 


The water demanded for our expand- 
ing industries can and must be pro- 
vided. The solution of the problem, 
involving as it does complex economic 
aspects, may only be found by an en- 
lightened viewpoint reflected by indus- 
trial management and equitable, rea- 
sonable regulations. Such regulations 
must be imposed by mutual agreement 
and cooperative effort among those af- 
fected and by constructive long-term 
planning by municipal and state regu- 
lations. Within the last few years, 
aroused public concern over these de- 
ficiencies has prompted the assembly 
of much information on the subject. 
However, there are still many deficien- 
cies. The data thus far compiled must 
be assembled and additional informa- 
tion collected before an accurate evalu- 
ation of the problem can be made and 
controlling measures established. 
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Studies in locations in which the 
water supply conditions are actually or 
potentially critical demonstrate the need 
for the inauguration of a program 
including : 

1. An inventory of water require- 
ments on a national basis coordinated 
with actual and potential water re- 
sources availavie, including both sur- 
face and ground waters. This survey 
should be both local and area-wise with 
respect to major river basins and geo- 
logical formations. 

2. Making available factual data 
regarding overindustrialization within 
critical, or potentially critical, water 
areas and the desirability of decentrali- 
zation of industrial users of large vol- 
umes of water. 

3. A study of the inter- and intra- 
state control and regulation of flood 
waters to provide present and future 
industrial water requirements, regard- 
less of other benefits accruing from 
such facilities. 

4. Publication of salt water usage as 
a conservation measure. 

5. Expanding the activities of the 
state and federal agencies handling crit- 
ical underground water resources prob- 
lems. 

6. Providing technical personnel for 
the U.S. Geological Survey and com- 
parable state organizations, together 
with the necessary funds to effect more 
adequate utilization of the valuable serv- 
ices of these organizations. 

7. Coordinating the activity of waste 
disposal regulation groups with those 
interested in resources. 
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Outline of Water Policy 


The following is an excerpt from “A Water Policy for the American People,” 
the report of the President’s Water Resources Policy Commission (dated De- 
cember 1950). A complete summary of recommendations by the commission 
will be published in the February 1951 JouRNAL. 


Municipal water supply should continue to be primarily a local responsibility, in- 
cluding intercommunity cooperation through the formation of metropolitan water dis- 
tricts to make possible area-wide coordination of water supply sources to meet the 

needs of an increasing population. The growing needs of communities for water sup- 
' ply should, however, be considered in connection with the planning of all comprehen- 
sive basin programs. Their use of water from multiple-purpose reservoirs and im- 
proved stream flow should constitute a fully reimbursable service under such programs. 

Possible future water requirements of large water-using industries should be con- 
sidered as an important regional and national factor in connection with the planning 
of comprehensive basin programs. This should be particularly the case in regions 
where deposits of oil shales or other special resources point to industrial developments 
of significance to the nation’s economic and military security. 

The possibilities of contributing to municipal and industrial water supply and irri- 
gation through recharging of ground water reservoirs and flows should be given full 
consideration in connection with all comprehensive basin planning. More complete 
knowledge of the country’s ground water resources may open the way to ground water 

storage of surplus floodwaters as an important supplement to surface storage. 
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Adjustment of Water Treatment 
to Pollution Loading 


Panel Discussion 


A panel discussion presented on May 24, 1950, at the Annual Confer- 
ence, Philadelphia, by Harry A. Faber, Research Chemist, The Chlorine 
Institute, Inc., New York; Kenneth C. Armstrong, Supt. of Filtration, 
Chester Munic. Authority, Chester, Pa.; Frank J. De Hooge, Supft., 
Fiitration & Watershed, Passaic Valley Water Commission, Little 
Falls, N.J.; Edmund B. Evans, Water Purif. Supervisor, Water 
Works, Cincinnati, Ohio; Bryant L. Strother, Water Purif. Super- 
visor, E. I. du Pont de Nemours & Co., Richmond, Va.; Arthur R. 
Todd, Supt. of Filtration & Purif., Filtration Plant, Wheeling, W.Va.; 
and Donald B. Williams, In Charge of Purif., Water Works, Brant- 


ford, Ont. 


Primary Considerations—Harry A. Faber 


HE control of water quality has 

been aptly described (1) as a race 
between pollution and _ purification. 
The margin between the two contest- 
ants has, at times, been dangerously 
narrow. Pollution of surface supplies 
continues to increase, and the end of 
the race is not yet in sight. Only by 
the adjustment of water treatment to 
pollution loading has it been possible 
for purification to keep ahead of pol- 
lution. 

In theory, the adjustment of water 
treatment to pollution loading would be 
a simple procedure. It would involve 
the proper design, construction and op- 
eration of a highly flexible water treat- 
ment plant including every physical, 
chemical and biological facility known 
to science. This ideal purification 
plant has never been provided by any 
municipality or industry. 

Up to the present, it has been possi- 
ble to purify polluted waters by the 
proper operation of conventional treat- 
ment plants employing conventional 
facilities. Future purification require- 


ments may be even greater, however, 
and there is evidence that the demands 
imposed may be beyond the capacity of 
plants and facilities now provided. In 
these circumstances, it is important to 
consider basic requirements for the 
purification of polluted water; it is 
useful to evaluate methods employed 
for the adjustment of water treatment 
to pollution loading; and it may be 
essential to appraise methods of future 


utility. 
Definition of Terms 


Consideration of the basic require- 
ments for the treatment of polluted 
water requires definitions of the terms 
employed : 

Pollution is the fouling of natural 
water by wastes to such an extent that 
the water is rendered unsuitable for 
human consumption or for industrial 
purposes (2). 

Water treatment is the processing of 
polluted water to the end that the 
water is rendered suitable for human 
consumption or for industrial purposes. 
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BRANTFORD, ONT. | 


__Crand River 


Mixing 


3.5 gpm. per sq.ft. Filtration 


1949 


0.25 hr. Coagulation 


3.0 hr. Settling 


3.5 hr. Detention 


Gallery System 


Alum 190 Ib. per mil.gal. 


Chlorine 50 Ib. per mil.gal. 


Sulfur Dioxide 13 Ib. per mil.gal. 
Ammonia 1.7 Ib. per mil.gal. 
Chlorine 5 Ib. per mil.gal. 


CHESTER, PA. | 


Aeration 

0.66 hr. Detention 

10 sec. Mixing (Mech.) 
0.25 hr. Coagulation 
2.0 hr. Settling 


2 gpm. per sq.ft. Filtration 


1949 


Delaware River 
Chiorine 40 Ib. per mil.gal. 


Alum 180 Ib. per mil.gal. 
Clay 11 Ib. per mil.gal. 


Carbon 13 Ib. per mil.gal. 


Chlorine 1 Ib. per mil.gal. 
Lime 136 Ib. per mil.gal. 


CINCINNATI, OHIO | 


0.3 hr. Mixing 


72 hr. Settiing 


Mixing (Hydr. Jump) 


1.0 hr. Flocculation 
2.75 hr. Settling 
2 gpm. per sq.ft. Filtration 


1949 


Alum 75 Ib. per mil.gal. 
Chiorine 60 Ib. per mil.gal. 


Ferric Sulfate 60 Ib. per mil.gal. 
Lime 115 Ib. per mil.gal. 
Chlorine 5 Ib. per mil.gal. 
Soda Ash 78 Ib. per mil.gal. 


Ammonia 1.6 Ib. per mil.gal. 
Chlorine 2.7 Ib. per mil.gal. 


Fig. 1. 


Treatment Flow Diagram 
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Loading recognizes pollution to be 
a matter of degree, varying from light 
to heavy. In some respects, the pollu- 
tion load can be evaluated rather pre- 
cisely (as in the number of bacteria of 
the coliform group) ; and, in other re- 
spects, the pollution load is difficult to 
evaluate (as in the oxygen demand 
created by certain wastes). 

Adjustment recognizes the necessity 
for alteration, specialization and criti- 
cal control of water treatment in pro- 
portion to the pollution loading. 

The relationship between these terms 
was clearly summarized in the state- 
ment by Gilbert and Sullivan that “the 
punishment must fit the crime’”—that 
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Little Falls, N.J. Plant of the Pas- 
saic Valley Water Commission. Placed 
in operation, 1903. Treatment units 
added: primary coagulation _ basin, 
1917 ; additional filters, 1921; prechlo- 
rination, 1937; lime after filtration and 
Clariflocculators, 1943. (See Fig. 2.) 

Cincinnati, Ohio. Municipal plant. 
Placed in operation, 1907. Treatment 
units added: hydraulic jumps, floccu- 
lators and clarifiers, 1936; chlorinators 
for free residual chlorination, 1949. 
(See Fig. 1.) 

Chester, Pa. Municipal plant. 
Placed in operation, 1918. Treatment 
units added: detention units and mix- 
ing units, 1933. Treatment units dis- 


TABLE 1 
Plant Capacity and Delivery 


Rated Capacity 
med. 


Water Le (1949) 


Original 


Present 


Avg. Max. Min. 


Little Falls, N.J. 
Cincinnati, Ohio 
Chester, Pa. 12.5 
Wheeling, W.Va. 20.0 
Spruance Works, Va. 7.5 
Brantford, Ont. | 5.0 


32.0 
112.0 


63.0 
160.0 
12.5 
20.0 9.4 
22.4 
5.0 5.1 7.6 3.6 


38.0 
84.5 
10.5 


60.0 6.5 
114.0 55.7 
11.9 8.3 
17.5 6.0 


18.2 20.1 15.8 


is, water treatment must be adjusted to 
the degree of pollution loading. 


Basic Requirements 


It would be desirable to illustrate 
the basic requirements for the purifica- 
tion of polluted water by means of a 
typical treatment plant, but none exists. 
Instead, a general description will be 
given of six plants where it has been 
necessary to adjust water treatment to 
heavy pollution loading. Together, 
these plants exemplify rather ade- 
quately the variety of treatment suc- 
cessfully employed in present practice. 

These purification plants are, in or- 
der of age: 


continued: secondary aeration, 1943. 
(See Fig. 1.) 

Wheeling, W.Va. Municipal plant. 
Placed in operation, 1925. Treatment 
units added: none. (See Fig. 2.) 

Spruance Works, Va. Industrial 
water purification plant of E. I. du 
Pont de Nemours and Co., near Rich- 
mond, Va. Placed in operation, 1929. 
Treatment units added: flocculators, 
coagulating units and filters, 1934; fil- 
ters, 1939; detention units, coagulating 
units and filter, 1941; filters, 1943. 
(See Fig. 2.) 

Brantford, Ont. Municipal plant. 
Placed in operation, 1931. Treatment 
units added : chlorinators for free resid- 
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LITTLE FALLS, 


Screening 

0.1 hr. Mixing 

0.75 hr. Coagulation 
2.25 hr. Settling 
1.0 hr. Settling 


2 gpm. per sq.ft. Filtration 


1949 


River 


Lime 30 Ib. per mil.gal. 


Alum 170 Ib. per mil.gal. 


Chlorine 48 Ib. per mil.gal. 
Carbon 25 Ib. per mil.gal. 


Chlorine 3.3 Ib. per mil.gal. 
Lime 100 Ib. per mil.gal 


DUPONT — SPRUANCE works | 


48.0 hr. Settling 
2 min. Mixing (Mech.) 
13 min. Mixing 
2.6 hr. Coagulation 


2 gpm. per sq-ft. Filtration 


1949 


Alum 240 Ib. per mil.gal. 
Chlorine 13.5 Ib. per mil.gal. 


WHEELING, W. VA. | 


1.0 hr. Settling 


1.5 hr. Mixing 


Ohio River 


Chlorine 92 Ib. per mil.gal. 


0.6 cu.ft. per gal. Aerati 


3.5 hr. Settling 


0.2 cu.ft. per gal. Aerati 
3.5 hr. Settling 


2 gpm. per sq.ft. Filtration 


1949 | 


Ferrous Sulfate 35 Ib. per mil.gal. 
Lime 165 Ib. per mil.gal. 


Lime 47 Ib. per mil.gal. 
Carbon 8 Ib. per mil.gal. 


NaClO2 3.7 Ib. 
Chlorine | per mil.gal. 
Dioxide LCi, 8 Ib. per mil.gal. 
Caustic Soda 9.5 Ib. per mil.gal. 


Fig. 


. 2. Treatment Flow Diagram 
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TABLE 2 


Coliform Organisms, 1949 Data 


Avg. Max. Min. 
Water — 


M.P.N. per 100 ml. 


Little Falls, N.J. 
Raw water 
Filter influent 
Filter effluent 
Delivered water | 


Cincinnati, Ohio 
Raw water 
Filter influent 
Filter effluent 
Delivered water | 


Wheeling, W.Va. 
Raw water | 36,500 
Filter influent 0 
Filter effluent 0 
Delivered water 0 


Brantford, Ont.* 
Raw water 


500,000 10,000 


Significant Number 


Chester, Pa. 
Raw water 1,420; 118 
Filter influent 0 0 
Filter effluent 0 0 
Delivered water 0 0 


Phelps “B. coli’ Index 


Va. 
Raw water 
Filtered water | 0 0 
Delivered water | 0 0 0 


| 
| 


100 
0 


| | 
Spruance Works, | | 


894,000! 10,000,000 


* The laboratory of the Brantford plant is not 
equipped for bacteriological tests. These, data are 
supplied by the Ontario Department of Health; the 
department regularly finds delivered water from the 
plant to be of safe sanitary quality. 


ual chlorination, 1947; sulfonators for 
dechlorination, ammoniator and chlo- 
rinator for posttreatment, 1948. (See 
Fig. 1.) 

The rated capacity of these six plants 
ranges from 5 to 160 mgd. (see Table 
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1). Three of the plants have been 
enlarged to meet water requirements 
greater than those originally provided 
for. In only one is the maximum daily 
amount of water treated greater than 
the rated capacity of the plant; in this 
plant, the average daily amount of wa- 
ter treated is the same as the rated 
plant capacity and the maximum treated 
is 50 per cent greater. 

The number of coliform organisms 
in the water provides a measure of the 
pollution load. The average coliform 
content of the raw waters treated in 
these plants is high and, further, wide 
variation exists between the maximum 
and minimum content (Table 2). At 
every plant for which data are avail- 
able, it is evident that preparation of 
the water for filtration accomplishes a 
spectacular degree of improvement in 
bacterial quality. 

Certain physical and chemical char- 
acteristics of the raw waters treated in 
these plants are indicative of the pollu- 
tion load. It is obvious from these 
data (Table 3) that no single charac- 
teristic can directly determine the puri- 
fication requirements. 

In addition to bacteriological, physi- 
cal and chemical characteristics, there 
are less specific but equally significant 
qualities of the raw-water supply which 
present problems in the adjustment of 
water treatment to pollution loading. 
These qualities account for a lack of 
uniformity in purification practices and 
must be listed for each plant : 

Little Falls, N.J. Coliform organ- 
isms have reached a maximum of 240,- 
000 per 100 ml. The odor of the raw 
water is predominantly musty, and sea- 
sonal algae growths are characteristic. 

Cincinnati, Ohio. Heavy algae con- 
centrations occur seasonally, and taste- 
and odor-producing industrial wastes 
are constantly present. 

Chester, Pa. Variations in raw wa- 


24,000) 650 
a3 0 0 0 
| 0 0 0 
7,300, 240,000, 38 
Sic: 0 0 0 
0 
0 0 0 
| 
1,000,000) 10,000 | 
0 0 
| 
— 
| 
| 
| 
ve 


ter quality (industrial and domestic 
pollution, taste and odor compounds, 
chlorides, and suspended solids not 
readily coagulated) correspond with 
tidal conditions. 

Wheeling, W.Va. The phenol con- 
tent of the raw water is 25 ppm., aver- 
age; 400 ppm., maximum; and 0 ppm., 
minimum. It may range from 0 to 40 
ppm. within a few hours. The man- 
ganese content is 0.2 ppm., average; 
4.0 ppm., maximum ; and 0 ppm., min- 
imum. High acidity is characteristic 
of the water for a portion of each year. 

Spruance Works, Va. Wide and 
rapid variations in the number of coli- 
form organisms are a characteristic of 
this raw water supply. 

Brantford, Ont. High and variable 
concentrations of algae present a seri- 
ous problem: in summer live plankton 
counts reach 26,000 areal units; dur- 
ing winter floods, decaying Cladophora 
may be in excess of 100,000 areal units. 
Phenols are generally present. Do- 
mestic and industrial pollution contrib- 
utes slow-reacting protein compounds 
which react with the high chlorine ap- 
plications required for disinfection and 
produce nitrogen trichloride. The 
chlorine demand of the water varies 
rapidly. 

A general conception of the treat- 
ment facilities and of the pollution load- 
ing at these six purification plants has 
been provided. Those in charge of the 
operation of the plants consider that 
the adjustment of water treatment to 
pollution loading could be improved. 
Obviously, the improvements contem- 
plated reflect characteristics and limi- 
tations of specific plants : 

Little Falls, N.J. Longer detention 
time is needed to receive the maximum 
benefits of free residual chlorination 
and to improve coagulation. The ad- 
dition of activated carbon with provi- 
sion of fifteen to twenty minutes’ con- 
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TABLE 3 


Physwal and Chemical Characteristics, 
1949 Data 


Ave Max Min 


Plant 
lurbidity— ppm 
Little Falls, N.J. 8 100 6 
Cincinnati, Ohio 130 | 1200 3 
Chester, Pa. 138 230 | 70 
Wheeling, W.Va. | Sy 20 
Spruance Works, Va. | 45 _ 700 | 4 
pu 
Little Falls, N.J. 7.1 7.6 | 68 
Cincinnati, Ohio 7.5 + &9 6.8 
Chester, Pa. 6.6 | 67 64 
Wheeling, W.Va. 6551.82 
Spruance Works, Va. | 7.4 | 7.9 | 7.0 
Brantford, Ont. | 80 | 8.5 | YP 
Threshold Odor 

Little Falls, N.J. ne 
Cincinnati, Ohio 40 
Chester, Pa. 69 | 125 30 
Wheeling, W.Va. 40 400 20 
Brantford, Ont. 40 90 20 

| | 

| Nitrogen 

| 
Little Falls, N.J. | 0.32 | 0.80 | 0.08 
Chester, Pa. 1.35 | 2.80 | 0.25 
Wheeling, W.Va. 0.20 | | 0.00 
Brantford, Ont. 0.08 | 0.40 | 0.00 

| §-day B.O.D.—ppm 

Little Falls, N.J. | 30 | 40] 1.9 
Wheeling, W.Va. 34 | 13.5 1.8 
Spruance Works, Va. | 5.1 | 10 4-48 


tact ahead of prechlorination may aid 
in taste and odor removal. Activated 
silica may be used to aid coagulation. 
Cincinnati, Ohio. No additional 
treatment is presently contemplated. 
Chester, Pa. Improved mixing fa- 
cilities and longer detention time are 
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desirable. Free residual chlorination 
or other means of oxidation will be 
investigated. More efficient aeration 
would be beneficial. 

Wheeling, W.Va. Longer detention 
time would be beneficial to present 
treatment processes. It has been sug- 
gested that the organic load in the raw 
water should be reduced by biological 
oxidation (as in a trickling filter) pre- 
ceding the water treatment processes. 

Spruance Works, Va. Treatment 
units have been added regularly in this 
industrial water treatment plant, and 
additional aeration is considered the 
only present need. 

Brantford, Ont. An elevated stor- 
age tank, although not ordinarily con- 
sidered a part of the treatment process, 
would be of material benefit in reduc- 
ing the requirement for variation in 
pumpage. It will be desirable to im- 
prove coagulation (filters are now 
overloaded if raw-water turbidity ex- 
ceeds 10 ppm.) : to investigate the use 
of excess-lime treatment for the re- 
duction of hardness and protein mat- 
ter; and to determine the value of 
activated carbon for taste and odor 
control. Consideration is given to the 
use of biological oxidation (trickling 
filter or activated sludge treatment) 
preceding water treatment processes. 


Summary of Requirements 


A summary of the basic requirements 
for the adjustment of water treatment 
to pollution loading, predicated on a 
review of data from these plants, indi- 
cates: 

1. Heavily polluted waters may be 
successfully treated in _ purification 
plants which employ conventional units 
for mixing, coagulating, settling and 
filtering. 

2. Conventional water treatment 
chemicals are employed for coagulat- 
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ing, disinfecting and controlling taste 
and odor conditions. 

3. Special provision is, or should be, 
made for long detention time ahead of 
filtration (in order to complete chemi- 
cal reactions) and for flexibility of 
plant units (in order to vary the treat- 
ment processes ). 

4. Special provision is, or should be, 
made for employing a wide variety and 
heavy application of chemicals (in or- 
der to handle varying conditions and 
degrees of pollution). 


Cost Considerations 


Requirements for the successful treat- 
ment of heavily polluted water appear 
to differ only slightly from those for 
the treatment of waters not classified as 
heavily polluted. The treatment differs 
in degree rather than in type. 

Jordan (3), in 1939, provided a 
basis for estimating costs of capital in- 
vestment and operation for various 
types of water treatment plants. His 
classification of water treatment into 
five types assumed filtration to consti- 
tute a basic requirement. The treat- 
ment represented ranges from the most 
simple (Type 1)—involving coagula- 
tion, sedimentation and rapid sand fil- 
tration—to the most complex (Type 
5)—involving the same requirements 
as Type 1, plus superchlorination, de- 
chlorination, double coagulation and 
double sedimentation. 

A 10-mgd. plant was used as the 
basis for Jordan’s estimate, and it was 
pointed out that costs would be higher 
for a smaller plant and lower for a 
larger one. The capital investment for 
a 10-mgd. plant was estimated to be 
$37,500 per million gallons per day 
capacity for the simplest plant and in- 
creased to $48,500 per million gallons 
per day capacity for the most complex 
plant. 
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In 1939 it was considered that the 
total operating cost, exclusive of capi- 
tal charges, of a pumped: and filtered 
water supply approximated $75 per 
million gallons. The total operating 
cost for the Type 1 plant included an 
estimated $7.70, or about 10 per cent, 
as purification operating costs. The 
most complex treatment considered 
(Type 5) would increase the operating 
cost from $75 per million gallons to 


$83.30. 


Item 
Brantford Chester 

Chlorine 7.03 | 3.06 
Alum 
Lime 1.09 
Activated carbon | 75 
Ammonia 0.42 
Ferric sulfate 
Ferrous sulfate 
Soda ash 
Caustic soda 
Sulfur dioxide 2.80 | 
Sodium chlorite | 
Clay | 0.09 
Aeration 


Total | 1388 | 7.96 


The estimated costs of chemicals re- 
quired for treatment varied from $2.70 
per million gallons for a Type 1 plant 
to $9.00 for Type 5. Estimated labor 
costs varied from $5.00 to $7.00 per 
million gallons for the same types of 
plants. 

Jordan’s analysis indicates that the 
variation in the cost of water treatment 
due to increases in pollution load is not 
so great as might be casually assumed. 
Considered in relation to the total costs 
of producing, distributing, billing and 
managing a water plant, the variation 
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TABLE 4 
1949 Chemical Costs 


Jour. AWWA 


from low to high pollution load would 
increase the total cost by 11 per cent. 
The percentage increase in capital 
charges due to pollution load does not 
appear to be of greater magnitude. 
Comparative data from the six plants 
treating heavily polluted water provide 
examples of actual chemical require- 
ments. The amounts of chemicals ap- 
plied are shown in Fig.’1 and 2, and 
the chemical costs are given in Table 4. 
Exceptionally high chemical costs ob- 


Cost—$/ mil.gal. 


Wheeling Cincinnati Little Falls Spruance 
2.61 2.28 1.87 | 0.51 
1.16 282 | 4.47 
1.12 0.79 0.86 
0.06 0.72 0.53 
0.39 | | 
1.23 
0.31 
2.76 


7.75 | 747 5.69 | 4.98 


tain at the Brantford plant, partly be- 
cause of its small size but more par- 
ticularly because of the relatively higher 
price of chemicals in Canada. The 
chemical costs reported by these plants, 
except for Brantford, are well below 
the $9.00 per million gallons estimated 
for the most complex type of plant. 
Data from the six plants treating 
heavily polluted water also indicate that 
chemical treatment costs per million 
gallons have, in general, increased ma- 
terially in the past 30 years and espe- 
cially in the last decade. The Spruance 
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plant is an exception to this trend, its 
chemical treatment costs having re- 
mained practically constant. 

The increased cost of chemical treat- 
ment is due to the application of chemi- 
cals in larger amount and variety. It 
is evident that the amount and variety 
of chemicals required has varied to a 
major extent with the pollution load- 
ing, and, to some extent, has been in- 
creased to meet higher standards of 
water quality. 

Variation in the price of water treat- 
ment chemicals has not been responsi- 
ble for increased costs of chemical 
treatment. Alum, ferric sulfate, fer- 


TABLE 5 
Average Chlorine Applied, 1949 


Chlorine Applied 


= 
| 
| 


lb./mil.gal. | 


Wheeling, W.Va. 
Cincinnati, Ohio 

Brantford, Ont. 

Little Falls, N.J. 

Chester, Pa. 
Spruance Works, Va. | 13.5 


rous sulfate, lime and ammonia have 
remained unchanged in price in the past 
30 years. Activated carbon, of greater 
adsorption efficiency, is priced the same 
as was less efficient carbon 20 years 
ago. Chlorine decreased in price be- 
tween 1920 and 1930, remained stable 
until 1946 and has now increased about 
20 per cent in cost. 


Evaluation of Methods 


In the specific water purification 
plants reviewed, adjustment of water 
treatment to pollution loading appears 
to depend more directly upon chemical 
conditioning than upon any other fac- 
tor. Chlorination is utilized as the pri- 
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mary means of providing water of high 
bacterial quality ahead of filtration. 
But the range in requirement for this 
chemical (Table 5) illustrates the vari- 
able effect of raw-water characteristics 
and of related treatment methods. At 
Wheeling, the chlorine applied aver- 
ages 100 lb. per million gallons (12 
ppm.), but the coagulant applied (fer- 
rous sulfate) averages only 35 lb. per 
million gallons (4.2 ppm.). At the 
Spruance Works, the chlorine applied 
averages 13.5 lb. per million gallons 
(1.6 ppm.), but the coagulant applied 
(alum) averages 240 Ib. per million 
gallons (29 ppm.). 

For coagulation, five plants employ 
alum (one employing ferric sulfate in 
conjunction with alum), and one plant 
employs ferrous sulfate. Four plants 
employ lime (one applying it only for 
final pH correction). Four utilize ac- 
tivated carbon for taste and odor con- 
trol. Two plants apply ammonia for 
combined residual chlorination of the 
finished water. Employed at only one 
plant is each of the following : soda ash, 
caustic soda, sulfur dioxide, sodium 
chlorite and clay. 

Special physical and chemical treat- 
ment facilities provided at these puri- 
fication plants include : 

Little Falls, N.J. Double sedimen- 
tation; pretreatment by free residual 
chlorination. 

Cincinnati, Ohio. Double coagula- 
tion; double sedimentation, with the 
first period exceptionally long (72 
hours); pretreatment by free residual 
chlorination. 

Chester, Pa. Detention unit for 
chlorine reaction before coagulation ; 
use of clay as a coagulant aid. 

Wheeling, W.Va. Triple sedimen- 
tation; pretreatment by free residual 
chlorination ; posttreatment by chlorine 
dioxide. 
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Spruance Works, Va. Double sedi- 
mentation, with the first period excep- 
tionally long (48 hours); industrial 
condenser cooling water recirculated to 
and from first sedimentation unit, pro- 
viding aeration and higher than normal 
temperatures for coagulation reactions. 

Brantford, Ont. A new method of 
odor control, developed at this plant 
(4), which involves free residual chlo- 
rination, complete dechlorination, am- 
moniation and rechlorination. 

At each of these purification plants, 
the conventional filtration rate of 2 
gpm. per square foot is employed. 
There is evidence, in the data pre- 
sented, that even higher rates of filtra- 
tion may be employed when heavily 
polluted raw waters are effectively con- 
ditioned by pretreatment processes. 

It is impossible to evaluate on a com- 
parative basis the methods employed in 
these plants. The adjustment of water 
treatment to pollution loading must be 
determined by physical and chemical 
limitations. The treatment units pro- 
vided in the purification plant create 
physical limitations, and the response 
of pollution to chemical conditioning 
creates chemical limitations. These 
plants do demonstrate that very flexi- 
ble purification processes can be pro- 
vided by physical and chemical meth- 
ods in suitable combination. 


Future Outlook 


There must be a limit, however, to 
the degree of purification which can be 
accomplished by physical and chemical 
treatment. This condition has already 
been demonstrated in processes for the 
treatment of sewage and _ industrial 
wastes. If the pollution of surface wa- 
ters becomes more intensified, biologi- 
cal methods may be required for fur- 
iher adjustment of water treatment 
processes. 
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The dividing line between polluted 
water and sewage effluents or indus- 
trial wastes may be very narrow. It 
has been suggested that, at Wheeling 
(5), the organic load in the raw-water 
supply should be reduced by sewage 
treatment methods ahead of water 
treatment methods. Reports are now 
available giving details of the study of 
a full-scale biological treatment process 
for just such a purpose. 

In 1945 Pugh (6) described the 
scheme of Coventry, England, to treat 
water from the River Avon at Ryton. 
He titled his paper “The Treatment of 
Doubtful Waters for Public Supply.” 
The Ryton supply, originally 1 mgd. 
and later 2 mgd., was developed as a 
wartime emergency measure. The raw 
water was limited in quantity, varied 
widely in quality and required the pro- 
vision of very flexible treatment. It 
was the only immediately available 
source of supply. 

The treatment provided included co- 
agulation, settling and free residual 
chlorination. The free residual chlorin- 
ation process employed was markedly 
affected by the ammonia content of the 
raw water: at low ammonia concentra- 
tions, the application of 4 ppm. of chlo- 
rine produced the necessary residual of 
free available chlorine, while at high 
ammonia concentrations, the applica- 
tion of over 50 ppm. of chlorine was 
required to provide free residual chlo- 
rination. The association of phenols 
with high ammonia concentrations in- 
troduced another complicating factor. 
Studies were undertaken to determine 
the value of biological pretreatment of 
this raw water, first in an experimental 
filter and later in one of pilot plant 
scale. 

In 1949 Pugh (7) reported the re- 
sults of operation of a full-scale “bio- 
logical filter” over a three-year period. 
The pretreatment of the river water in 
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this unit was found to produce several 
beneficial effects : 

1. Oxidation accomplished a mate- 
rial reduction in the concentration of 
free and saline ammonia and nitrites. 

2. The pH value of the water was 
reduced and stabilized. 

3. Bacterial numbers were materially 
reduced. 

4. Phenols were eliminated from the 
water. 

The great improvement in “treatabil- 
ity” of a doubtful raw water by natural 
means and at very little cost justi- 
fies consideration of biological pretreat- 
ment as a feature of water works con- 
struction. Pugh recommended that the 
design of such biological filters should 
be given careful consideration and that 
alternative methods, such as activated 
sludge processes, should be investi- 
gated. 


Conclusion 


Data from six plants which treat 
heavily polluted water demonstrate that 
the adjustment of water treatment to 
pollution loading can be accomplished 
in conventional plants using conven- 


tional facilities. The treatment em- 
ployed differs in degree rather than in 
type, as compared with more lightly 
polluted waters. Chemical require- 
ments, for the treatment of heavily 
polluted waters, appear to increase the 
total costs of water supply operation 
to only a minor extent. 

The data also show that varied com- 
binations of processes may be success- 
fully employed for the treatment of 
heavily polluted water. Long periods 
of detention and flexible operating fa- 
cilities constitute important provisions. 

The degree of purification which can 
be accomplished by further extension 
of physical and chemical methods may 
be rather limited. Adjustment of wa- 
ter treatment to pollution loading may, 
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in the future, require the use of bio- 
logical treatment processes in conjunc- 
tion with water treatment processes. 
The utility of this combination has al- 
ready been demonstrated. 
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The Chester, Pa., filtration plant is 
located on the Delaware River ap- 
proximately fifteen miles below the 
center of Philadelphia. The Delaware 
at this point has long been considered 
unsuitable as a source of supply be- 
cause of pollution and the encroachment 
of salt water up the bay during dry 
weather. The salt from the sea has 
become so prevalent and is in such 
concentration it has been necessary to 
develop another supply, which is about 
half completed at this time. Otherwise, 
more research and plant improvement 
would have been accomplished since 
the war. 

The best measure of pollution at 
hand is the chlorine demand, which, in 
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Chester, Pa.—Kenneth C. Armstrong 


TABLE 1 


Chlorine Dosages, 1930-49 
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First is 
the low flow of the river in the 1940's, 
as evidenced by the encroachment of 


increase in chlorine dosage. 


salt water. For only two years during 
the decade was the supply free from 
salt. Concentrations as high as 1,500 
ppm. of chlorine as chloride were en- 
countered. Concentrations in varying 
amounts occurred up to four months 
per year. Second, in addition to the 
normal rise in pollution by domestic 
sewage and industrial wastes, there was 
the dumping of immense quantities of 
grain wastes by the alcohol industry. 
In 1940-44 the capacity of the river 
was overtaxed, resulting in complete 
oxygen depletion, the formation of hy- 
drogen sulfide which ruined paint on 


Peak Month Dosage 


Deriod Avg. Dosage Increase Increase 
ppm. per cent ppm. per cent 
1930-34 1.96 3.47 
1935-39 2.11 8 4.06 17 
1940-44 3.47 77 | 10.9 214 
1945-49 


the course of a normal year, remains 
fairly constant during average river 
flow and rises during the months of 
least rainfall, usually in the late sum- 
mer and autumn. There was a slight 
rise in chlorine demand in the ten 
years 1930-39. In the period 1940-44 
a sharp increase took place, while a 
considerable reduction was evident in 
1945-49. Table 1 shows the average 
chlorine dosages over the twenty-year 
period 1930-49 for intervals of five 
years, as well as average dosages for 
the peak month of each five-year in- 
terval. The percentages of increase in 
dosage are in terms of the 1930-34 
interval. 

There are two main reasons for the 


78 


buildings and ships, and indescribable 
odors of pig pen and outhouse varieties 
which could not be removed by any 
treatment. 

These conditions abated in 1945 and 
1946, but, later in the decade, waste 
from the fermentation of molasses al- 
most turned the river over again. 
For a few days in September 1948 
coagulation became very inefficient, but 
when waste recovery equipment was 
installed conditions improved. In the 
first part of the 1930-34 period, trou- 
bles from odors and tastes and foul- 
ing of filters were experienced. The 
treatment at that time included mix- 
ing, aeration, sedimentation for two 
hours, filtration, chlorination and pH 
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adjustment. Later in the period the 
plant was revamped for five years of 
service, with the aim of changing to a 
new source of supply. Plant operation 
then consisted of aeration, contact with 
chlorine for 40 minutes, mixing with 
clay and coagulant, slow mixing for 20 
minutes, aeration, sedimentation for 
two hours, filtration, chlorination and 
pH adjustment. The same treatment 
schedule was followed in 1935-39, ex- 
cept that carbon was used on the filters. 
At the end of this period, the wash 
water ratio rose as high as 10 per cent, 
which reduced the capacity of the plant 
to 9 mgd., although the normal rating 
was 12.5 mgd. 

Early in the 1940-44 period sweeps 
were installed in the filters, which have 
kept them clean in spite of the heavy 
load of filth that has been handled. 
A 3-in. layer of Anthrafilt * placed 
over the sand resulted in incréased 
filter runs at first, but later, when co- 
agulation deteriorated, it permitted 
much material to pass through the fil- 
ters. After improved coagulation was 
achieved, however, the use of Anthra- 
filt became a decided advantage. It is 
the answer to the problem of heavy 
loading of filters by well formed floc, 
but surface wash is necessary when it 
is used. 

In December 1942 the filtration rate 
had reached 10 mgd., the settled-water 
turbidity was 42 ppm. and the effluent 
turbidity, 11 ppm. To make matters 
worse, filters were constantly being 
broken through. The trouble was 
clearly due to overloading by improp- 
erly coagulated turbidity. Immediate 
steps were taken to correct the condi- 
tion. First, the secondary aerators 
were bypassed, making it necessary to 
lower the level of the tangential flow 
mixers by 4 ft., thus cutting off 30 per 


product of Anthracite 
Corp., Wilkes-Barre, Pa. 


Equipment 
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cent of their detention. Settled-water 
turbidity dropped 40 per cent and a 
clear filter effluent resulted. Second, 
a very effective flash mix was created 
by baffling the primary mixing flume, 
using some of the head made available 
by the first change. Third, provision 
was made for a steady stream of co- 
agulant solution to the flash mix, a de- 
tail which is often overlooked but is 
very important for a flash mix of short 
duration, especially when part of the 
suspended material does not respond 
well to coagulation. Fourth, the ef- 
fectiveness of the sedimentation was 
greatly improved by a rapid method of 
removing sludge through the use of a 
portable 6-in. pump which served as a 
booster in the drain. Fifth, baffling 
the entrance of the sedimentation basins 
with slats reduced  short-circuiting. 
And sixth, a general overhauling of 
mechanical equipment all but  elimi- 
nated shutdowns, which had been fre- 
quent before. 

These changes have resulted in easier 
and more efficient operation. No trou- 
ble has been experienced in getting 
proper clarification, except for short 
periods during the peaks of grain and 
molasses pollution. In 1949 the high- 
est monthly average of settled-water 
turbidity was 16 ppm. and the average 
filter run was 27 hours, all filters being 
washed at 35 hours. 

One disadvantage of the changes was 
the supersaturation of the settled water 
with air. This was caused by the ex- 
tra head resulting from the changes 
mentioned. The water dropped a 
greater distance from the primary aera- 
tors to the piping leading to the contact 
tanks, entrapping more air and forcing 
it into solution as the water and air 
passed through areas under several feet 
of head. This air later came out of 
solution in the sedimentation basins, 
causing floating floc, and in the filters, 
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causing air binding. No serious prob- 
lem of operation has resulted except 
for the shortening of the filter runs. 

Demand climbed steadily during and 
after the war but has slowed down 
materially in the past year. The high- 
est monthly rate was 11.6 mgd. and 
the highest daily rate, 13.6 mgd. Co- 
agulant dosage has decreased mate- 
rially since the changes were made. 
The river, at present, is in the best 
condition that the author has encoun- 
tered during his eight years at the 
plant. 

The measures taken to meet the ter- 
rible conditions of the past decade, in 
reality, have been an effort to put an 
antique plant in a state of modern effi- 
ciency. Only partial success has been 
achieved but the results have been suf- 
ficient to prove that the problems of 
filtration were due more to plant de- 
ficiency than to any other cause. If 
such quantities of waste had been dis- 
charged into a stream which did not 
coagulate well ir! its natural state, how- 
ever, the problem of treatment would 
have been more difficult, no matter 
how good the treatment plant. 
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The combined chlorine residual is 
kept as near | ppm. as possible in the 
settled water, the dosage of chlorine in 
the clear well being just enough to 
bring the final product up to 1 ppm. 
Maintaining proper residuals has kept 
the operators on their toes during pe- 
riods when there was wide variation 
in demand at different stages of the 
tide. Chlorination equipment has been 
carefully maintained, all machines be- 
ing thoroughly tested after repairs. 
Standby machines are always ready for 
service. 

Bacterial removal has been well 
within the present standards. Plant 
records show a yearly average for eight 
years of 5 confirmed tests in 1,825 
10-ml. lactose broth tubes. Samples 
collected in the distribution system in- 
dicate that it is in good condition bac- 
teriologically. 

Throughout this trying period a safe 
water has been produced. But, in 
these days, the public rightfully de- 
mands a palatable water as well. No 


customers have been encountered who 
relished a product with 1,000 ppm. of 
chlorides. 


Little Falls, N.J.—Frank J. De Hooge 


The Passaic River at Little Falls, 
N.J., has been furnishing potable water 
to the three partner cities which own 
the supply—Paterson, Passaic and Clif- 
ton—and to at least ten other neigh- 
boring communities in the northern 
New Jersey area. 

In 1857, when the system was in- 
augurated by the Passaic Water Co., 
untreated water was supplied from an 
intake located in Paterson at the great 
falls. Forty years later, in 1897, the 
intake was moved upstream 5 miles to 
Little Falls, where a pumping station 
was built in 1899, The filter plant, 
consisting of 32 gravity rapid sand fil- 
ters, with air wash, was put into service 


during September 1902. The plant be- 
gan operating at a 12-mgd. rate, but 
during World War I it reached its 
capacity of 32 mgd. A new coagula- 
tion basin of 5.2-mil.gal. capacity was 
built in 1917, and work began on the 
construction of ten additional filters of 
1.5-mgd. capacity. These were of the 
Wheeler bottom type with a_high- 
velocity wash. Changes were effected 
in the 32 original filters, new con- 
trollers were installed, and the rate of 
filtration was increased until the plant 
capacity rose to 60 mgd. As the use 
of water continued to mount, 32 addi- 
tional pressure filters, each of 0.5-mgd. 
capacity, were constructed in 1927, 
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bringing the plant capacity up to 79 
mgd. The greatest daily pumpage 
from this source—89 mgd.—occurred 
while supplying Jersey City during an 
emergency on July 12, 1934. 

The Passaic Valley Water Commis- 
sion’s other source of supply, the 
Wanaque, was used during 1932-40, 
the 37.75 mgd. from this source being 
ample to meet all the requirements for 
water during that period. When 
World War II began, the water de- 
mand once more reached the heights, 
and, beginning in 1941, the Passaic 
River supplied the area again with up- 
wards of 40 mgd. This supply has av- 
eraged 57 mgd. since November 1949. 

The Passaic River has a total drain- 
age area of more than 760 square miles, 
of which 495 constitute the area appro- 
priated for Passaic Valley Water Com- 
mission use. The Wanaque, Rocka- 
way and Pequannock Rivers are used 


for potable purposes by Newark and 


Jersey City. Six rivers make up the 
Passaic at Little Falls: the Wanaque, 
Pequannock, Ramapo, Rockaway, 
Whippany and Pompton. Average 
rainfall is approximately 48 in. a year, 
and the river flow varies from a maxi- 
mum of 12,000 cfs. to a minimum of 
100. The population per square mile 
in 1920 was 167, which by 1940 had 
increased to 332, not in any one sec- 
tion, but distributed generally over the 
entire watershed area. The past few 
years have seen a number of new hous- 
ing developments, totaling hundreds of 
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homes, so that by 1952 it is estimated 
that the population per square mile 
may reach 350. 

The Little Falls supply is considered 
soft and is most suitable for the silk- 
dyeing industry in Paterson. The color 
is average for most river waters, rarely 
exceeding 60 ppm. and dropping as low 
as 15 ppm. for short periods. The pH 
is between 6.8 and 7.2, 90 per cent of 
the time. The turbidity is low, reach- 
ing a high of 100 after heavy runoff 
and a low of 6 during winter months, 
the average being 8 ppm. Algae 
growths are average, with trouble most 
likely in late spring and summer. In 
recent years the treatment used at the 
plant has never failed to produce a 
palatable water. 

There are more than 150 industrial 
plants on the entire watershed, includ- 
ing paper mills, rubber reclaiming 
plants, dye works, slaughterhouses, 
dairies, creameries, chemical plants and 
electroplating plants. They have at 
times caused trouble in treatment, but, 
generally speaking, the program of pol- 
lution abatement now in force con- 
tinues to show great progress. 

The absence of waterborne diseases 
throughout the district supplied by the 
Passaic Valley Water Commission since 
1903 verifies the fact that the Passaic 
River at Little Falls, with the prevail- 
ing treatment facilities, processes and 
pollution control, has been and is satis- 
factory in all respects in relation to 
public health. 


Cincinnati, Ohio—Edmund B. Evans 


The extensive contamination and pol- 
lution of the Ohio River due to the 
constant and increasing discharge of un- 
treated domestic and industrial wastes 
into it and its tributaries have caused 
many problems for the water works 
using this river as a source of supply. 
For years reports have mentioned the 


nauseating, distasteful and odoriferous 
water resulting from pollution. The 
nuisances were characterized as phe- 
nolic, oily or kerosene-like, chloro- 
phenolic and chemical waste. Also, 
vegetable or algal tastes and odors have 
been very prevalent since 1917. 

In 1926 Cincinnati tried suspending 
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the postchlorination process and re- 
sorted to double coagulation and ex- 
cess-lime treatments. The tastes were 
very intense in the raw water, how- 
ever, and the elimination of the disin- 
fection process gave little, if any, relief. 
Unprecedented difficulty was encoun- 
tered in 1929 with profuse vegetable 
life in the river. In August of that 
year filter runs on some days averaged 
less than six hours even after three 
breakings of the bed by an upward 
spurt of wash water during the run. 
High applications of primary and sec- 
ondary coagulants did not coagulate the 
vegetable cells, and the full load was 
carried to the sorely overburdened fil- 
ters. Chlorination of the raw water 
below the “breakpoint” in the gravity 
settling reservoirs for four days in- 
creased the runs to seventeen hours but 
a speedy shortening occurred as soon 
as the chlorination was stopped. This 
treatment was abandoned because of 
the bad tastes imparted to the water. 
On the worst day, there were 95 filter 
washes and 200 breakings of the sand 
beds. 

In the year 1930 postchlorination was 
again stopped for a time, but with little 
success. Also, during the summer of 
that year, short filter runs led the de- 
partment to try out the idea of “arti- 
ficial turbidity” production in the pri- 
mary gravity settling reservoirs for 
fourteen days. Mud was lifted from 
the reservoir bottom and distributed 
over the water surface by a gasoline- 
driven centrifugal pump with a 4-in. 
discharge, mounted on a raft which 
was propelled by an outboard motor. 
The method was inadequate to muddy 
a reservoir having a surface area of 23 
acres. A turbidity of less than 30 ppm. 
was produced at the coagulation basins, 
even when discharging the mud near 
the outlet tubes of the reservoirs, and 
the putrescent mud lifted from the res- 
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ervoir bottom imparted tastes and odors 
to the water. The ten-hour filter runs 
were increased to only fifteen. 

The ammonia-chlorine process was 
somewhat successful in lessening the 
phenolic tastes in 1931 but did not re- 
move them. In that year, activated 
carbon treatment was first tried and 
proved quite effective in removing al- 
gal tastes, as it did in 1933, when 5.5- 
ppm. doses were applied at the en- 
trance to the coagulation basins. These 
basins had no mechanical equipment in 
them. 


Rehabilitation of Plant 


During the five years 1938-42, 14- 
ppm. carbon doses did not accomplish 
complete removal of the decidedly oily 
or kerosene-like tastes and odors, and 
laboratory studies indicated that at least 
20 ppm. was needed. Under market 
conditions at that time, it would have 
been impossible to receive replenishing 
shipments fast enough to permit the 
use of six tons per day for any lengthy 
period, and the daily cost would have 
reached $530. 

The experiences of the period 1943- 
47 were no different from those of pre- 
vious years. The same problems con- 
tinually recur in a stream as variable 
as the Ohio, subject to whether the 
precipitation is excessive, deficient or 
normal. As long as dilution is de- 
pended on in disposing of trade wastes, 
this will always be true. Although 
there is some respite when the rainfall 
is excessive, from year to year the 
tastes and odors become more intense 
and of longer duration. 


Free Residual Chlorination 


During 1943-47, in addition to the 
previously mentioned pollutants, two 
new troublemakers were found—sty- 
rene and butadiene. Probably many 


other unidentified wastes caused dis- 
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tasteful water, but these two were most 
aggressive and produced characteristic 
tastes and odors. Laboratory experi- 
ments showed the concentrations of the 
two compounds to be of such magni- 
tude that a carbon dosage of 60 ppm. 
would have been necessary to give a 
passable, palatable water, requiring 
50,000 Ib. of carbon per day at the 
plant operating rate. 

Of course, treatment with activated 
carbon in such quantities was entirely 
out of consideration. Therefore, lab- 
oratory studies on the chlorination of 
raw-water samples were undertaken in 
March 1944 for the purpose of deter- 
mining the feasibility of using free 
residual chlorination to eliminate the 
taste and odor conditions, and the chlo- 
rine requirements of this process at 
various possible points of application in 
the filtration plant. The studies were 
made with the cooperation of Wallace 
and Tiernan Co. engineers and _ re- 
search chemists. 

From January 27 to February 16, 
1945, pilot plant studies on odor re- 
moval by diffused-air aeration were 
made at the Cincinnati Water Works 
by the U.S. Public Health Service. 
These studies showed that, at the tem- 
peratures encountered during the win- 
ter season, Ohio River water could not 
be successfully treated in this way. 

Further prechlorination studies indi- 
cated that free residual chlorination 
would be practical, and it was decided 
in 1946 to go ahead with plans. The 
approval of the chief engineer of the 
Ohio Dept. of Health was obtained, 
and on December 1, 1946, specifica- 
tions were drawn up. Inability to pro- 
cure materials forced the work to be 
delayed many times, but on February 
10, 1949, the process of treating the 
raw water with chlorine was started. 
A dose of 6 ppm. of chlorine was ap- 
plied, amounting to 4,200 Ib. of chlo- 
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rine per day for an 84-mgd. rate of 
production. 

This was an eventful day in the his- 
tory of the Cincinnati Water Works 
because it meant that an effective 
method of reducing or eliminating the 
medicinal or chemical tastes and odors 
in the raw water had been found. In 
fact, the results so far obtained by free 
residual chlorination have even ex- 
ceeded the department’s greatest ex- 
pectations. The monthly maximum 
chlorine demand of the raw water after 
seven minutes’ contact has averaged 
4.5 ppm. and the monthly minimum, 
1.2 ppm. 

Free residual chlorination has en- 
abled the filters to operate for a much 
longer period and at a greater loss of 
head. During 1949 the head loss 
reached 8 ft. at a 4-mil.gal. rate. The 
maximum period of service at this loss 
of head was 124.7 hours, the minimum 
being 16.2 hours. Before free residual 
chlorination was adopted minimum runs 
of 1.5 hours were quite often encoun- 
tered at a 6-ft. loss of head. 

Naturally, this lengthening of filter 
runs has decreased the number of 
washings and, therefore, the percentage 
of wash water used. The months of 
September and October 1948 may be 
compared with the same months in 
1949, when somewhat similar algal 
conditions existed. In 1948 neither 
alum nor chlorine was added to the 
raw water, only the normal treatment 
(14 ppm.) of Ferri-Floc * being ap- 
plied in the coagulation basins. In 
1949, however, 6 ppm. of alum was 
applied to. the raw water, which was 
chlorinated ; the water was then treated 
with 4.3 ppm. of Ferri-Floc. The 
number of filter washes in September 
and October 1948 was 3,436 and 1,651, 


*A product of the Tennessee Corp., At- 
lanta, Ga. 
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respectively, while in the same two 
months of 1949 it was 531 and 464, 
respectively. For eleven months of 
1949, February to December inclusive, 
when the raw water was prechlorinated, 
only 3,643 filter washes were made, 
while in the same period of 1948 the 
number was 9,942. 

Formerly plant operation and chemi- 
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cals applied were based on the bac- 
terial load of the water entering the 
coagulation basins. Since the chlori- 
nation program has been in effect, how- 
ever, this factor has been eliminated 
from consideration, because the coli- 
form indexes of the primary-settled, 
treated and filtered waters have been 
zero. 


Spruance Works, Va.—Bryant L. Strother 


The Spruance Works of the E. I. 
du Pont Co. is located 6 miles south 
of Richmond, Va., on U.S. Highway 
No. 1. The property extends east- 
ward to the James River. Textile 
rayon, Cordura tire cord and Cello- 
phane film are manufactured on the 
location by the viscose process. Yarns 


_ and film made by this process have to 


be washed free of impurities such as 


sulfuric acid before being shipped to 


the consumers. Therefore, an ample 
supply of highly purified water is a 
basic and constant need. 

Raw water is supplied to the plant 
location from the James River by 
pumping through a 36-in. line, 7,600 
ft. in length. The raw-water intake 
is located 5 miles below Richmond’s 
sewer discharge, and raw, untreated 
domestic and industrial wastes from a 
city with a population of 240,000 are 


_ discharged directly into the stream. 


Since the river intake is located in a 


tidewater area, the ebb and flood con- 
_ ditions cause the wastes to pass back 


and forth through the intake area, 
thereby resulting in a continuous addi- 
tion of fresh pollution to the already 
polluted river. 

As early as 1928 Virginia Health 
Dept. officials recognized that the 
stretch of river from which the raw 
water is obtained was an open septic 
tank, being the zone of highest bac- 
terial concentration below the city’s 
sewer outfalls. In the autumn of 1947 


a cooperative study made by the Vir- 
ginia Water Control Board, the state 
health department, the city of Rich- 
mond and the du Pont Co. proved con- 
clusively that the maximum concentra- 
tion of coliform organisms occurs in 
the river at a point approximately 1,000 
ft. below the du Pont pumphouse. Ex- 
pressed in terms of M.P.N., the coli- 
form population found at that point 
was 6,000,000. This figure was ob- 
tained by averaging eighteen series of 
tests over a three-month period, with 
normal water flows and falling tem- 
peratures. Further tests are planned 
at some future date when high tem- 
peratures and low flows coincide. Ni- 
trogen results obtained during the study 
period were normal, as had been ex- 
pected. The ammonia increased in and 
below Richmond and then was con- 
verted further downstream into ni- 
trites and eventually into nitrates, ac- 
cording to the nitrogen cycle. Follow- 
ing the bacterial increase in the stream, 
there was a rise in biochemical oxygen 
demand, which decreased as the river 
recovered below Richmond. No con- 
clusions were drawn about the dis- 
solved-oxygen content of the stream 
because the study period did not ‘in- 
clude hot-weather and low-flow condi- 
tions, under which the measurement 
would reach its principal significance. 

Although the raw-water picture is 
not one to be regarded with favor by 
public health department officials, the 
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results obtained in the water purifica- 
tion plant have shown that water from 
such a source can be treated satisfac- 
torily and made safe for domestic and 
industrial use. Approximately 0.1 per 
cent of the water purified is used 
domestically, and carefully kept medi- 
cal records show no ill effects suffered 
by its more than 4,500 consumers. 
The water system may be briefly 
described. Pumps deliver the river 
water to a 35-mil.gal. open reservoir. 
The water enters at the head of the 
reservoir and flows for a distance of 
1,600 ft. to a pump suction crib, from 
which it is pumped to the powerhouse 
ammonia condensers. From the am- 
monia condensers’ hot well, the water 
is pumped to the filter plant. Alum 
and chlorine are then added to the 
influent and pass with it into two 
mechanical mixing chambers. These 


chambers have variable-speed vertical 
paddles which mix the chemicals with 


the water thoroughly for a period (with 
present loads) of between two and 
three minutes. Paddle speeds may be 
varied from 1.9 to 5.9 ppm. After 
mechanical mixing the water passes 
through several separate, three-pass, 
over-and-under and around-the-end 
types of contact chambers and then into 
the coagulation or settling basins. The 
basins, equipped with slotted baffles at 
both inlet and outlet ends, discharge 
into a box flume common to all basins 
and to all filter influent valves. Twelve 
1.6-mgd. filters, loaded with Anthra- 
filt and sand, discharge the filtered 
water into a 1.2-mil.gal. underground 
clear well from which service pumps 
supply the various water demands. In 
passing, it might be stated that ten of 
the twelve filters have Leopold bot- 
toms and the other two, Wheeler 
bottoms. 

Alum and soda are fed by means of 
dry-feed machines. Three chlorinators 
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and two ammoniators feed the neces-. 


sary sterilizing reagents. Neither soda 
nor ammonia is fed continuously. 

Some of the unusual features of the 
system may be of interest. The 35- 
mil.gal. reservoir also serves as a spray 
pond for turbine condenser water and, 
during hot-weather periods, the spray 
pumps, located approximately midway 
of the reservoir, provide excellent aera- 
tion for the raw water passing through 
the lake. The suction crib for the 
reservoir pumps supplying the ammo- 
nia condensers is equipped with three 
gates, each opening at a different level, 
which gives a degree of flexibility in 
the choice of the water to be taken. 
The passage of the raw water through 
the straight-tube, surface ammonia con- 
densers provides some additional aera- 
tion. An average overall reduction of 
79.66 per cent in coliform organisms 
without the addition of any sterilizing 
agent was obtained through these un- 
usual features of the plant during 1949. 

Standard bacteriological tests are 
run in the filter plant laboratory, as 
well as more rigid tests on larger vol- 
umes of water than those required by 
the U.S. Public Health Service. Sam- 
ples are submitted twice weekly to 
the state authorities for examination. 
Since the plant went into operation 
more than twenty years ago, the com- 
pany medical department has recorded 
no illness on the part of employees or 
their families attributable to the water 
furnished by the plant. Chlorine addi- 
tions to the raw water (by weight) are 
checked hourly and residual chlorine 
sterilizing compounds are checked at 
two-hour intervals. 

With proper equipment and eternal 
vigilance by both operators and super- 
visors alike, the James River and oth- 
ers like it can be and are being purified 
to meet the most rigid effluent 
standards. 
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Wheeling’s attempt to furnish its 
citizens with a safe and palatable water 
met with numerous failures until 1941. 
It was then realized that the reason a 
method of purification which worked 
beautifully one year proved a rank fail- 
ure the next was that the Ohio River 
was becoming more grossly polluted 
each succeeding year. Upon grasping 
this all-important fact, half of the battle 
for a better-tasting water was won. 
Future increased pollution loading 
could be anticipated and plans could be 
made to solve the resulting problems. 

Until 1918 the Ohio River supply 
for Wheeling was used directly without 
filtration, purification or chlorination. 
It is recalled that in 1913 the surface 
of the river became covered with dead, 
stinking fish, an incident referred to as 
the big “fish kill.” There have been 
many smaller kills since then—smaller 
because there were fewer fish in the 
river. The fish kills are due to a 
change in the river water from alkaline 
to acid. Moreover, the number of 
typhoid fever victims was increasing 
at an alarming rate until 1918, when 
chlorination was first adopted. 

In March 1925 the present rapid 
sand filtration plant was put into opera- 
tion. During its 25 years of service 
more than 87.5 bil.gal. of water has 
passed through the plant. Nota single 
case of typhoid was traced to the city 
water supply during this period, al- 
though many epidemics of dysentery 
occurred prior to the adoption of free 
residual chlorination. There has not 
been a single outbreak since. 


Increased Pollution 


Prior to 1913 the Ohio River was a 
source of fish for the people living 
along its banks. Today the only fish 


in evidence are a few carp and a few 
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small catfish, and these are found at 
the mouths of the sewers. Swimming 
in the Ohio River was once a popular 
sport, but after 1934 it lost its appeal 
because most of the swimmers became 
infected with skin diseases which were 
difficult to cure. ‘Boating has likewise 
practically disappeared, as a result of 
the periodic stench. 

The raw water, as taken from the 
river at Wheeling, has varied from 
good to very bad, with all the stages in 
between. Likewise, the water turned 
out has varied from excellent to ex- 
tremely vile smelling. 

The amount of chlorine found neces- 
sary to produce an 0.1-ppm. residual 
serves as an excellent yardstick to 
measure the degree of pollution from 
year to year. The records show that 
a feed of 14 Ib. per million gallons 
(0.17 ppm.) was required in 1918, 23 
Ib. (0.3 ppm.) in 1925, 4 Ib. (048 
ppm.) in 1933, 8 lb. (0.96 ppm.) in 
1939, 14 Ib. (1.7 ppm.) in 1944 and 
20 Ib. (2.4 ppm.) in 1949. The rec- 
ords for free residual chlorination go 
back only to 1940, but they too show 
the rapidly increasing pollution. The 
average chlorine feed rose from 36 lb 
per million gallons (4.3 ppm.) in 1940 
to 111 lb. (13.3 ppm.) in 1947. Using 
chlorine dioxide, the feed was 106 Ib. 
(12.7 ppm.) in 1948 and 81.5 Ib. (9.8 
ppm.) in 1949, 

In 1949 the coliform count ranged 
from 10,000 to 100,000 per 100 ml.; 
dissolved oxygen, from 2 to 10.6 ppm. ; 
B.O.D., from 1.8 to 13.5 ppm.; man- 
ganese, from 0.2 to 4.0 ppm.; phenol, 
from 0 to 400 parts per billion, averag- 
ing 25.0; and pH, from 4.2 to 7.2. 


Cost of Treatment 


To meet the ever increasing degree 
of pollution, it has been necessary to 
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modify or change the method of purify- 
ing the water on an average of every 
two years, as shown in Table 1. Not 
only does treatment require more 
chemicals from year to year but the 
costs of the chemicals are rising as well. 
The indiscriminate use of rivers as an 
outlet for wastes is forcing the water 
plants to carry much too big a burden. 

Carefully maintained records show 
that domestic sewage from cities above 
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industrial pollution, making a total of 
$59. 

Enormous quantities of acid pickle 
wastes are dumped daily into the sup- 
ply sources. Continuous-strip mills 
contribute as much as 200,000 gal. of 
20 per cent sulfuric acid daily. It is a 
fair estimate that 1 mil.gal. of waste 
pickle liquor reaches the Ohio River 
each day, requiring 2 bil.gal. of water 
per day with 100 ppm. total alkalinity 


TABLE 1 
Types and Costs of Treatment 


Purification Process Used 


Chemica | Costs 
$/mil.gal. 


None 
Chlorine 
Alum, lime and chlorine 


1814-'918 
1918-1925 
1925-1934 
1935 
1936 


Ferrous sulfate, lime, 


| ammonia 

1937-1939 
at various points 

1940-1942 

1943 

1944 


dioxide 
1945-1947 
agent 


1948-April 1950 | Ferrous sulfate, split-lime treatment, free residual chlorina- 
tion plus 3 ppm. chlorine, diffuser type aeration, chlorine 
dioxide and caustic soda for pH adjustment, carbon if and 


when needed 
Future 


Ferrous sulfate, chlorine-ammonia 
prechlorination, 


Same as 1936, but including various quantities of carbon fed 
Ferrous sulfate and lime, free residual chlorination,* carbon | 
| Ferrous sulfate, lime, free residual chlorination, aeration 
| Superchlorination, split-lime treatment, aeration, carbon, | 


addition of 10% well water, dechlorination with sulfur 


Same as 1944, except sodium bisulfite used as dechlorinating 


Next modification of treatment to meet future increased 


postchlorination, 


pollution will be substitution of caustic soda for lime 


* Finished water has carried a 1.33-ppm. free chlorine residual or higher since September 1940, 


Wheeling is responsible for 33.7 per 
cent of the plant expenditures for puri- 
fication chemicals, while 43.1 per cent 
is attributed to industrial wastes. The 
balance of 23.2 per cent would repre- 
sent the entire cost if there were no 
pollution present. Translated into dol- 
lars and cents, Wheeling must pay out 
an average of $27 per day on account 
of sewage pollution in its source of 
supply and $32 per day on account of 


even to neutralize it. Since the Mo- 
nongahela River, which makes up 
about 50 per cent of the Ohio, is al- 
ready acid from abandoned coal mine 
drainage, it is understandable that the 
Ohio River, although 1,200 ft. wide 
and 15 ft. deep, contains free sulfuric 
acid on an average of three months in 
the year. 

Experience during the last two years 
of the war, when industries were work- 
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ing three shifts, proved that there is a 
definite limit to the amount of domestic 
sewage, coke oven wastes, sulfuric acid 
and the like which can be permitted in 
&@ source of water supply. Bevond that 
limit, it is impossible to turn out a 
palatable regardless of the 
amount of purification chemicals used. 


water, 


The future seems to offer onlv two 


alternatives. One is to stop the loath- 


\s a preface to statements concern- 
ing the Brantford, Ont., situation, the 
author would like to offer his opinion 
on what might be considered suitable 
treatment for an unpolluted stream, as 
opposed to that for a polluted stream 
of the same general nature and geo- 
graphical location. 

For the unpolluted stream, minimum 
doses of coagulant on the order of 9-17 
ppm. might well suffice. Natural tastes 
and odors resulting from seasonal 
changes, such as the falling of leaves, 
might require activated carbon dosages 
up to 2 ppm. Chlorination dosage, a 
sharp index of stream characteristics, 
used on such a reasonably safe water 
purely as a safeguard, might reach a 
maximum of 0.5 ppm. A water in this 
class could he treated in what is com- 
monly called a “texthook plant.” 

If coaguiants are used in larger 
amounts for the coagulation of sus- 
pended matter and the precipitation of 
soluble organic substances: if carbon 
is needed in greater quantities ; if chlo- 
rine is required for any purpose other 
than to guarantee safety, such as for 
color removal, oxidation of tastes, 
odors and organic matter, and aiding in 
coagulation ; 1f chlorine dioxide, ozone, 
sulfur dioxide, ammonia or any special 
combination of these and other treat- 
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some habit of dumping untreated do- 
mestic sewage and industrial wastes 
into the sources of water supply. The 
other alternative is to build huge reser- 
voirs, at great cost, to store as much 
as a 30 days’ supply of superchlormated 
and chlorine dioxidetreated water. 
which can be held for further improve- 
ment by intense aeration and exposure 
to sunlight. 


ments is required; and if specialized 
design and appurtenances are neces- 
sary—tor example, aerators or abnor 
mally long contact periods for chiorme 
and other treatments—then the plant 
is dealing with a polluted stream. 
Even in a plant having no labora- 
tory, and with no analyses of the raw 
water being made, the gradual stepping 
up of these processes, particularly the 
carbon and chlorine dosages, can be 
taken as an indication of increasing 
pollution. There may be some dis- 
agreement on what constitutes maxt- 
mum treatment for an unpolluted 
stream but it is felt that this opinion 
will meet general acceptance. 
Furthermore, it is suggested that 
pollution refers to those substances in 


a water which are not natural constitu- 
ents during its primeval state and must 
be removed or treated to produce a 
safe, acceptable product. Such sub- 
stances include all sewage, the wastes 
from any industrial endeavor, the 
drainage of agricultural fertilizers and 
insecticides, high turbidity due to poor 
soil conservation, high plankton inci- 
dence (resulting from the nourishment 
of such forms of life by sewage and 
low warm-water conditions caused by 
a lack of conservation on the water- 
shed), all man-derived bacteria and 
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viruses, and any other substances en- 
tering the water or generated therein 
due to the agency of man. 

It should be realized that a plant may 
be heavily overloaded in one direction 
and yet not in another. Seasonal and 
other changes might reverse conditions, 
often producing two or more types of 
overloading coincidentally. At Brant- 
ford, for example, an ice-covered river 
produces high free ammonia, high odor 

and a high chlorine demand with al- 
' most zero turbidity. A winter flood 
produces opposite effects. Late sum- 
mer brings low turbidity, high plank- 
ton incidence, high odor, zero free am- 
monia and a below-average chlorine de- 
mand but one in which contact time is 
of greater importance because of the 
high protein content. The term “pol- 
lution loading” can, therefore, not be 
restricted to a single meaning. 


Brantford Adjustment 


Prior to 1931 all raw water at Brant- 
ford was derived from a collecting- 
gallery system. No filtration was em- 
ployed. As a safety factor only, mar- 
ginal chlorination was practiced, using 
chloride of lime in the early years and, 
later, chlorine gas. A very acceptable 
water was produced, except in the gal- 
lery cleaning period. 

Just before 1931 increased consump- 
tion overtaxed the capacity of the gal- 
leries and it was not found feasible to 
extend them. Consequently, in 1931 a 
5-mgd. (Imp.) rapid sand filter plant 
was put into operation to treat the ex- 
isting gallery water and to draw on the 
Grand River for additional supply. 

From 1931 to 1945 the chemical 
treatment may be summarized by stat- 
ing that rarely did the alum dose ex- 
ceed 7 ppm., that it is doubtful whether 
the total of pre- and postchlorination 
doses ever exceeded 1 ppm. and that 
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only on rare occasions was activated 
carbon used to the extent of 0.5 ppm. 
No laboratory existed, only two simple 
color tests being made daily for the 
presence of chlorine. Therefore no 
clue to the condition of the river during 
this period exists other than a slight 
seasonal fluctuation in chlorine de- 
mand. Although these minimal treat- 
ments produced a generally satisfactory 
water during the period, latter years 
were marked by the occasional delivery 
of highly turbid water and the increas- 
ing presence of musty tastes in the fin- 
ished water, which seemed to escape 
general notice. Other than for alum, 
the only chemical feeding equipment 
consisted of two 40-lb.-per-day chlo- 
rinators and one 300-lb.-per-day car- 
bon machine. 

Early in 1946 phenolic tastes re- 
sulted in a public outery. This condi- 
tion was successfully treated with chlo- 
rine dioxide, but later intense algal 
tastes, not removed by chlorine diox- 
ide, again caused unfavorable public 
opinion. Investigation indicated an in- 
creasingly polluted river and the neces- 
sity for increasing plant capacity on 
both a volume and chemical treatment 
basis. The consulting engineers rec- 
ommended the installation of a labora- 
tory to study river conditions and to 
find suitable treatments. With the ex- 
ception of phenols, the summer of 1947 
was a duplicate of 1946. The absence 
of a laboratory and the low capacity of 
existing chemical equipment precluded 
any improvement of treatment. 

The laboratory put inte operation in 
September 1947 soon indicated free re- 
sidual chlorination to be the best all- 
around procedure for reducing tastes 
and odors in the water from the exist- 
ing plant. This process, started in 
November 1947, required the replace- 
ment of two old 40-lb. chlorinators 
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with two 400-lb. machines. Originally 
chlorination to breakpoint at- 
tempted, but several factors made it 
necessary to chlorinate to considerably 
above this point, requiring dechlorina- 
tion by sulfur dioxide, and, hence, the 
installation of two 400-lb. sulfonators. 

In 1948 high-level free residual chlo- 
rination controlled by dechlorination 
resulted in a marked improvement over 
previous conditions. Even the algal 
tastes and odors, although not com- 
pletely removed, were much reduced 
and far legs objectionable in nature. 
The use of up to 15 ppm. activated 
carbon to remove algal tastes and odors 
was indicated, but, because of prevail- 
ing filter rates and poor coagulation 
facilities, any dosage in excess of 2 
ppm. produced black water. Nitrogen 
trichloride formed by reactions be- 
tween chlorine and nitrogenous sub- 
stances in the water proved trouble- 
some but was overcome in November 
1948 by the application of a special 
procedure requiring the installation of 
a 35-lb. ammoniator and a 50-Ib. post- 
chlorinator (1, 2). 

Free residual chlorination with its 
attendant adjustment procedures has 
continued to produce a product supe- 
rior to 194647. It has been possible 
to maintain complaints at a minimum 
while making a study of pollution load- 
ing in its several aspects, as well as the 
treatment processes indicated, prior to 
enlarging the plant capacity to 7.5 
mgd. (Imp.). 


Future Needs 


Assumitig the’continuance of present 
pollutional loads with the above- 
mentioned plant expansion soon to 
take place, laboratory and plant inves- 
tigation has indicated the following 
requirements : 
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1. Improved coagulation facilities, 
including the use of activated silica, to 
offset high turbidity and to permit 
greater dosages of carbon. 

2. Combined residual chlorination 
through the filters, requiring a chlori- 
nator of 400-lb. maximum capacity. 

3. Free residual chlorination follow- 
ing filtration, requiring a 2,000-lb. 
chlorinator. 

4. Continued use of the two 400-lb. 
sulfonators. 

5. Continued use of the 35-lb. am- 
moniator and an increase in post- 
chlorinator capacity from 50 to 100 Ib. 

6. Installation of chlorine residual 
recorders for better control of these 
operations. 

7. Installation of carbon feeding ca- 
pacity up to 3,000 Ib. per day. 

This list comprises only the bare es- 
sentials and does not include duplicate 
equipment to offset breakdown and 
maintenance periods. 

With the expansion to 7.5 mgd. 
(Imp.), if there should be greatly in- 
creased pollution, it will be advisable 
to adopt the excess-lime process (to- 
gether with necessary adjustments) to 
remove much of the organic material 
prior to applying present and proposed 
treatments. 

It is evident that the Brantford plant 
has come a long way from the simple, 
minimal treatments of nineteen years 
ago to the present high-rate chemical 
treatment of a fairly complicated na- 
ture, which may have to be further ex- 
panded and supplemented in the future. 
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Evaluation of Stream Pollution 
By L. L. Hedgepeth 


A paper presented on May 24, 1950, at the Annual Conference, Phila- 
delphia, by L. L. Hedgepeth, Technical Consultant, American C yanamid 


Co., Bound Brook, N.J. 


T has been well said that a measure 

of stream pollution is a necessary 
incident to modern life and that com- 
pensation is to be found in the arts and 
sciences of civilization. Despite the 
logic of this observation, when one re- 
flects on the considerable record of 
stream degradation in the United 
States, the burden it is imposing on 
the nation’s economy and the threat it 
presents to health and happiness, it 
becomes evident that manmade abuse 
of natural waters has often exceeded 
that which is an unavoidable result of 
the American way of living. As a 
result of this conclusion’s being reached 
by a large portion of the people, in- 
cluding many of those whose interests 
have added to the pollution problem, 
stream pollution is being placed under 
legal controls of the state and federal 
governments. 

Broadly stated, the nation has de- 
cided to require that its natural waters 
be used without abuse. This resolves 
into being good neighbors and avoid- 
ing unreasonable encroachment on the 
rights of others, a well settled principle 
which was beautifully stated by the 
Minnesota Supreme Court (1) in an 
air pollution case : 


We are not disposed to adopt any rule 
which will hamper the development of 
natural resources of the state, but in their 
development reasonable regard must be 


had for the health and comfort of the 
people living in the neighborhood. 


and, more recently, by Millar (2): 


The success of our efforts in stream 
pollution work must be judged by the 
degree to which our neighbors and the 
public accept the results of our program. 
Public acceptance is actually the “proof 
of the pudding” insofar as waste disposal 
work is concerned. 


Control of Pollution 


Reduced to its simplest technical 
terms, the problem in stream pollution 
control is to protect the presently clean 
waters and to improve the unclean wa- 
ters. Because much municipal and in- 
dustrial development has included no 
treatment of sewered wastes, the reali- 
zation of the control program has not 
been so simple. Its successful achieve- 
ment requires a measuring and _bal- 
ancing of all interests in order that the 
economy may become adjusted, with- 
out shock, to the required changes. 

In reviewing the postwar develop- 
ments in pollution abatement, the au- 
thor’s first conclusion was that this is 
not a penny-ante game. The stakes 
are so large that there must be no 
question about the necessity for the 
abatement being requested all over the 
country. If there is any doubt about 
it, few municipalities or industries will 
be able to justify the heavy investments 
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needed and to assume the considerable 
operating costs involved. Nothing 
short of an absolute requirement to 
abate stream pollution will do the job. 
And this requirement must be equita- 
bly applied. 

There has been an unprecedented rise 
in the costs of sewage and industrial 
waste treatment. Wolman (3) esti- 
mates that costs have increased four- 
to fivefold since 1942 when Schroepfer 
(4) gave construction costs for sewage 
treatment as $3.00 to $12.00 per capita. 
It is sobering to think of the impact of 
these costs on the economy of many 
smaller communities where the expense 
of required sewage treatment will be 
heavy in proportion to the ratables on 
the tax books. 

A similar situation exists in the dis- 
posal of industrial wastes. In Vir- 
ginia, three-quarters of a million dol- 
lars in construction costs and one-third 
of a million in annual operating costs 
comprised the bill for the treatment of 
the chemical wastes from one plant. 
In another, the construction costs were 
two-thirds of a million, with an un- 
revealed but obviously quite heavy op- 
erating cost for meeting the sane and 
simple requirement that presently clean 
waters must remain clean. Spread all 
over an industry or a section of the 
country, these are big stakes, and the 
costs of pollution abatement are evi- 
dently going to be so great that it is 
silly and wishful thinking to expect 
this job to be done unless it is made 
mandatory and its costs sensibly deter- 
mined and equitably applied. 

Second, the concepts of pollution and 
suitable treatment should be critically 
examined in order to determine whether 
pollution and the need for the required 
treatment can be established for each 
stream user to the satisfaction of the 
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public. Obviously, actual abatement of 
pollution may be secured only through 
abatement of the individual contribu- 
tions. It was because of the necessity 
of proving each individual case that 
the author (5) in 1946 proposed to 
the Association the term “too much” 
as a realistic and adequate definition 
of pollution. Later, in 1949, he (6) 
suggested that forcing this matter into 
standards was unworkable and _ that 
each situation should be appraised on 
its merits. 

It is apparent that, until pollution 
can be measured with sufficient accu- 
racy to differentiate between its vari- 
ous factors, it will not be possible to 
fix the separate responsibilities of each 
polluter with blanket orders. This-is 
a form of previous restraint which is 
contrary to the American way of think- 
ing and may discredit this worthy en- 
terprise of providing for the safety and 
health of the people by the protection 
and restoration of the streams. 


Unsewered Pollution Sources 


In addition to the industrial wastes 
and the untreated sanitary sewage caus- 
ing the difficulties under which water 
plants are operating, acid mine waste 
is a problem to be reckoned with in 
several major river basins. In the 
opinion of the Advisory Committee on 
Water Pollution (7), the total acid 
load from mine drainage in 1939 was 
2,700,000 tons daily for all of the 
United States east of the Mississippi. 
Of this, 375,000 tons had been re- 
moved through mine sealing, with an 
additional 600,000 tons to be removed 
by the program then under way. Sub- 
sequently, the feeling has grown that 
mine sealing, by itself, is not enough 
to solve this problem ; and the Pennsyl- 
vania Sanitary Water Board has set up 
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a separate and special program of at- 
tack. The author has no direct infor- 
mation on these later developments.* 

The seriousness of the silt load does 
not enter into this discussion, but it is 
an important stream pollution factor, 
as was pointed out in 1949 by Kemp 
(9). The consensus of professionals in 
the field is that silting may be best con- 
trolled through education of landown- 
ers in accepted methods of reforesta- 
tion, land use and catch basin installa- 
tion. 


Use of Assimilation Resources 


Much is made of the right to use 
the assimilation resources of the stream 
for the disposal of municipal and in- 
dustrial wastes. This plea is usually 
the theme of efforts to find common 
ground in this field of conflicting in- 
terests. Whether a given discharge is 
a use or an abuse of a stream usually 
turns on the question of whether the 
use is reasonable under all of the cir- 
cumstances. No hard and fast rule 
controls the subject, since a discharge 
which would be a reasonable use under 
one set of conditions would be abuse 
under another. And the letter of the 
law, or regulations issued under au- 
thority of the law, do not necessarily 
contro] the securing of actual abate- 

ment, although they do control official 
utterances. For, when a given stream 
condition is the result of numerous and 
complicated circumstances, the facts 
rather than the law must be of the 
greater importance in arriving at a 
workable and equitable solution. Be- 
cause of the complications of stream 
pollution, particularly industrial pollu- 
tion, it is beyond the scope of human 

* A description of the Pennsylvania clean- 


streams program appeared in the January 
1950 Journar (8).—Ed. 
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ingenuity to devise a precise expres- 
sion of what is or is not pollution under 
all conditions. 

It is relatively simple to express lim- 
iting concentrations of undesirable sub- 
stances in a stream by applying safety 
factors to published data and issuing 
the results under the authority of the 
law. It is an entirely different matter 
to police or conform conscientiously to 
such requirements unless they are spe- 
cifically applicable. On the other hand, 
when technical intelligence and work 
are applied to complex stream pollu- 
tion problems, workable and effective 
limitations may be precisely stated. 

This fact has recently been well dem- 
onstrated by Renn and Brastow (10) 
in determining safe assimilation levels 
of zinc in the Shenandoah River. A 
very considerable amount of highly 
specialized manufacturing and stream 
sanitation knowledge was necessary to 
define the problem accurately. Factors 
peculiar to that stream and its types of 
pollution were found to have impor- 
tant effects on the safe levels of zinc 
downstream. It is doubtful if these 
findings are valid for other situations 
without critical reappraisal under each 
new set of conditions. 


Changing Problems 


The technical nature of industrial 
pollution is not constant. In order to 
avoid obsolescence, and to keep pace 
with progress, industry—particularly 
the chemical industry—is continually 
changing its processes. Older stream 
pollution problems disappear only to be 
replaced by new and different ones for 
which there is no directly comparable 
previous experience. 

For example, Chemical Engineering 
(11) very recently published a list and 
discussion of new synthetic fibers en- 
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tering, or about to enter, the textile 
market. The production estimates are 
considerable. Thus, the comfortable 
feeling of stream pollution workers that 
at long last the rayon problem was well 
tagged may be an illusion. New evalu- 
ations of presently unknown factors 
must be the certain result. The anti- 
biotic picture is changing. So are the 
pigments, the dyestuffs and many other 
classes of industrial products. 


Missing Yardsticks 


Imaginative reasoning will be needed 
in the solution of these problems. 

There is no universally applicable 
yardstick for measuring stream pollu- 
tion. This conclusion, reached in 1939 
by the Special Advisory Committee on 
Water Pollution (7), is valid today. 
In view of this deficiency, one is puz- 
zled by the official estimates of the 
problem. The latest coming to the 
author’s attention stated the problem in 
September 1949 as being the wastes of 
50,000,000 people in addition to indus- 
trial wastes with a population equiva- 
lent of 90,000,000. One might at this 
point inelegantly observe that, since 
there is no method of universal meas- 
urement, there can be no universal 
measurement. 

The customary common denomina- 
tor, biochemical oxygen demand, may 
be used on industrial wastes only by 
forcing the fit. And forced fits, as 
every skilled mechanic knows, are never 
good workmanship and are seldom safe. 
There is a growing feeling among 
industrial-waste workers that the corol- 
lary term, “population equivalent,” is 
a hybrid of doubtful parentage and of 
nonspecific application. They ask why 
industry should accept this classifica- 
tion. There are no fecal organisms or 
human refuse in industrial wastes, nor 


Jour. AWWA 


does domestic sewage contain signifi- 
cant quantities of industry’s acids, alka- 
lies, phenols or toxicants. The prob- 
lems are not the same. 

For example, 167 lb. of waste acetic 
acid is not the population equivalent of 
the daily wastes of 600 people, even 
though, under standard testing condi- 
tions, the five-day B.O.D.’s are the 
same. The effects on the stream and 
the assimilation rates are quite differ- 
ent, as was demonstrated in 1948 by a 
cooperative and intensive study of the 
South River below Waynesboro, Va. 
(12). This term has little to be said 
in its defense, except that it permits 
easy, if inaccurate, cataloging for con- 
venience of the adding-machine mind. 

The new bioassay techniques, such 
as are being advocated by Roberts and 
Patrick (13) largely to replace the 
chemical and physical methods pre- 
viously employed, offer considerable 
hope for the development of more re- 
liable methods of measurement of over- 
all pollution effects, or of the estab- 
lishment of the health status of a 
stream before a new discharge is com- 
menced. But they offer little hope of 
improvement in methods for differen- 
tiating the causes of stream degrada- 
tion. Lackey (14), in 1949, pointed 
out the fact, confirmed by other stream 
pollution biologists, that there are no 
specific biological indicators of pollu- 
tion. Diagnosis depends upon general 
symptoms. It would appear that this 
new device has much value in deter- 
mining whether the patient is ill but 
is of little promise in diagnosing the 
causes of the disease. 

Nor will the customary measure- 
ments of the chemist be in themselves 
sufficient. For example, Galtsoff and 
his collaborators (15), in reporting on 
the causes of the injury to oysters in 
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the York River in Virginia, stated that 
there is no chemical test for the detec- 
tion and quantitative determination of 
pulp mill wastes in natural waters. In 
drawing their involved conclusions, they 
relied largely on a mass of presump- 
tive evidence collected over a 30-year 
period of study. 

The conclusion is inescapable that, 
in making a determination of the effects 
of pollutants on the stream, consider- 
able specific experience and mental 
alertness are needed. [Illustrations are 
abundant. Catlett (16), in writing re- 
cently on textile wastes, warns: 


The necessity for caution in interpre- 
tation cannot be too strongly emphasized. 
For example, wastes from the vat dyeing 
of cloth in a padder cannot be compared 
with vat dye wastes from chain warp. 
... You cannot compare wastes from 
black dyeing with those of pastel shades. 


And Wolman (3), in calling atten- 
tion to some of the blind reasoning 
being employed in regulating stream 
pollution, observed : 


The hold which stream criteria have 
upon professional and lay workers in this 
field is sometimes astonishing. The slide 
rule and the mathematical devices have 
begun to force out of consideration criti- 
cal appraisals of stream pollution abate- 
ment decisions. 


Lessening of Load 


Concluding, then, that civilization has 
determined to bring stream pollution 
under control, that it must be pre- 
pared for the considerable costs of the 
program, that the know-how for the 
adequate treatment of sanitary sewage 
is available, that there is much to learn 
about industrial wastes before the job 
can be done and that an evangelized 
scientific approach is needed to cope 
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with the industrial pollution problem— 
what relief is in sight for the harassed 
water works operator whose job it is 
to convert industrially polluted water 
into a sparkling and pleasant drink? 

A great deal is being done—enough 
to warrant optimism—and much more 
than appears in the record. Manage- 
ment of leading industries has deter- 
mined that, as a matter of fundamental 
policy, stream pollution prevention will 
be an integral part of all new or ex- 
panded plants, or new processes, and 
that the attack on existing pollution 
must be continued until a satisfactory 
solution is found. As a result, many 
of the new plants or expansions erected 
during the past few years have waste 
prevention or waste treatment included 
in the original construction. 

In addition to this basic policy, the 
technical men of industry are using 
their special skills and process knowl- 
edge in pressing new attacks on the 
problems of existing pollution. The 
results are frequently satisfying and 
are sometimes phenomenal. For ex- 
ample, methods have recently been re- 
ported for the adequate treatment of 
viscose rayon wastes, by Renn and 
Brastow (9); for antibiotic wastes, by 
Muss (17) and Hilgart (18) ; for for- 
maldehyde, by Dickerson (19) ; and for 
mixed wool scouring and dyeing 
wastes, by Coburn (20). Thus, the 
pollutional threat of industry is being 
removed through the only route known 
to the author as being effective—that 
is, by a cooperative pooling of special 
skills of industry, of government and of 
the professional men who are devoted 
to this science. 

Stream pollution abatement knowl- 
edge, developed at great cost and effort, 
is being freely exchanged at heavily 
attended and unpublicized conferences 
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t imdustrv. The earnestmess of these 
Meetings furnishes assurance that in- 
tustrv is comstrnetively getting at its 
complex problems. 
t free people to 
therr own 

course they 


[t isa goed quaitty 
meet and 

uctions—to look over the 
ire followimg and to be 


criticize 


wking whether it is effective and 
proper. Tins is much better than to 


be asking government to solve tamuly 
problems. The author believes that ti 
those concerned chowse to be brave 
ind mentally alert, there is justiiica- 
tion for believing that the job can be 
tone. 
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Pollution Control and Property Rights 
By John H. Murdoch Jr. 


A paper presented on May 24, 1950, at the Annual Conference, Phila- 
delphia, by John H. Murdoch Jr., Vice-Pres. & Counsel, American 
Water Works Service Co., Inc., Philadelphia. 


T appears to the author that the sim- 
plest way to make clear his thoughts 
on pollution control and property 
rights is to set up a hypothetical but 
typical set of facts and then to explain 
the legal principles involved through a 
discussion of the conflicts of interests 
revealed in the assumed situation. 
Stream pollution and pollution control 
do create conflicts of interests which 
must be understood and determined. 
For this purpose the lawyer is needed, 
if only rarely welcomed. 

The total land area drained by 
“Somewhere Creek” is 500 square 
miles. The population is about 50,000, 
of whom 35,000 live and work in the 
county seat at the mouth of the creek 
where it joins a large river. The re- 
mainder are about equally divided be- 
tween farms in the broad bottom lands 
bordering the creek and its branches, 
and the mining and manufacturing 
villages along the streams above the 
county seat (see Fig. 1). 

One of the mining villages belongs 
to the Ancient Coal Co., which owns 
1,000 acres of unmined coal out of an 
original holding in the valley of about 
3,000 acres. A second mine has just 
been opened by the New Strip Mining 
Co. This mine is upstream from the 
Ancient mine and above the water 
supply intake and filtration works of 
the Ancient Coal Co. village. Both 
mines are for the development of a 
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high-sulfur vein of coal which naturally 
drains into Somewhere Creek, the only 
possible source of water supply for the 
various communities along its banks, 
including the county seat. The farm- 
ers in the valley use the creek water 
for domestic purposes and for stock 
watering. A rayon plant has recently 
been established on a branch of the 
creek which joins the main stream 
above the county seat but downstream 
from the Ancient mine. A chemical 
plant, an oil refinery and a steel mill 
are beginning to operate on a second 
branch similarly located with reference 
to the county seat. Below the county 
seat and the mouth of Somewhere 
Creek, there are several large commu- 
nities depending on the river for water 
and recreation. 

Acid mine water has been drained 
from the Ancient mine for a number 
of years, but the dilution in the creek 
has been such that no very serious 
harm was done to the water supply of 
the county seat. Farmers and fisher- 
men were affected, however. The 
opening of the new mine and the exten- 
sion of the Ancient mine have added 
such a load of acid mine water as to 
make adequate dilution impossible ex- 
cept at times of high water. The 
rayon, chemical, oil refinery and steel 
plants have now added new pollution 
to the creek above the county seat 
water works. The county seat empties 
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raw sewage into the river below the 
town. Oil wells in the valley of Some- 
where Creek pump salt water into the 
watershed, and the farmers draw good 
royalty payments from their owners. 
Everyone in the valley is engaged in a 
socially desirable business. The water 
of Somewhere Creek has such a high 
pollution load of industrial, mine and 
oil well wastes as to render it unfit for 
public water supply. The health and 
safety of the public in the county seat 
are endangered, while the raw sewage 
of that town endangers those drawing 
water from the river. 


Legal Relationships 


Such are the essential physical facts 
in this typical situation. Now consider 
some of the legal relationships in the 
situation. The Ancient Coal Co., hav- 
ing legal title to its acreage, has a prop- 
erty right in the coal—that is, it has 
the right to be unmolested in its pos- 
session and the right to remove the 
coal and ship it away for sale. It has 
the right to retain its coal even against 
the state—assuming it pays its taxes— 
unless the state takes the coal under 
the power of eminent domain and pays 
full value for the property. In the 
same way, the New Strip Mining Co., 
the rayon, steel, oil refinery and chemi- 
cal companies have legally protected 
property rights in their land and its 
resources. Others owe them the duty 
of respecting those rights. The farm- 
ers have property rights in their farm 
lands and in the oil underlying them 
and—at least under common law—the 
right to a reasonable use of the water 
in the creek, unpolluted and undimin- 
ished in quantity. 

In the enjoyment of these property 
rights, various owners have harmed 
other owners or the public, resulting in 
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a different set of legal relationships 
The Ancient Coal Co. has polluted the 
creek with acid mine drainage and has 
rendered it unfit for watering livestock. 
In some states, such an invasion of the 
rights of others could be enjoined or 
would entitle the injured party to dam- 
ages. In others, the great social bene- 
fits from the development of the natu- 
ral resources might be held to outweigh 
the inconvenience to the one harmed, 
and the mine operator would have a 
privilege to continue. That is, he 
would have a mere freedom from legal 
restraint on his conduct at the instance 
of the private person harmed, but such 
freedom, not being founded upon a 
grant, is not a property right. 

The New Strip Mining Co. puts acid 
mine drainage into the stream above 
the water supply works for the mine 
village of the Ancient Coal Co. Thus, 
one who has already harmed others by 
similar conduct now becomes the vic- 
tim and the public suffers through bad 
water. Moreover, the New Strip Co., 
by adding its acid mine drainage to 
that already being put into the creek by 
the Ancient Co., so overloads the 
stream as to render the water unfit for 
use at the county seat. Under these 
circumstances is the New Strip Mining 
Co. solely to blame? Perhaps it could 
prove that its drainage would not en- 
danger the people of the town if the 
Ancient Coal Co. were not also putting 
acid into the creek. In a contest be- 
tween the two the outcome might be 
in doubt. 

Further complications enter the situ- 
ation when the pollution from the new 
works on the branches is considered. 
Each plant could prove, perhaps, that 
its industrial wastes alone would do 
no substantial damage to anyone. Yet 
every added source of pollution multi- 
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plies the physical, chemical and biologi- 
cal difficulties of the public in the 
county seat. 

The people of that community are 
the innocent sufferers from the con- 
tamination of Somewhere Creek above 
their town, but, on the other hand, their 
community is making life burdensome 
for the inhabitants of the valley of the 
river below them, who suffer because 
of the sewage contamination. Where 
are the equities there? 

The farmers who suffer from the 
acid mine water drainage upstream 
draw royalties from oil wells on their 


New Strip Mine 


Ancient Co, Village 
and Mine 


“Somewhere Creek” Watershed 


Fig. 1. 


land which produce salt water that 
flows into the creek causing discomfort 
to those below. 

The mines, the oil well operators, the 
manufacturers and the town are con- 
ducting their affairs in what each con- 
siders the way most advantageous to 
it. Each would suffer in profits or in 
capital investment if it operated so as 
not to harm others. The actual value 
of the property rights held by each 
would be lessened if the owner were 
required to give up the practices which 
cause the pollution. 

Although the practices of each con- 
tribute to an end result which is injuri- 
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ous to the public, the extent and nature 
of the individual contribution to that 
end result might be very difficult to 
prove. The advantages of the develop- 
ment of the natural resources and the 
industrialization, and the rising living 
standards in the valley resulting from 
the activities mentioned, might well 
have the effect of making the conduct 
privileged as against other individuals 
or corporations. 


Legal Remedy 


The essential fact in the entire com- 
plicated situation is that the health and 
safety of the public are endangered be- 
cause of the pollution of the source of 
water supply. Once that fact is estab- 
lished and recognized, the resulting 
legal relationships become relatively 
clear and uncomplicated. The indus- 
tries and the communities in the valley 
have, by the complicated interplay of 
their various activities, endangered the 
public health and safety. Acting as 
individuals but within a common 
framework of circumstances, each has 
contributed to this final result. The 
result is an offense against the state, 
an inconvenience and danger which an- 
noys and threatens the whole commu- 
nity and not merely some particular 
person. It is a public nuisance, which 
may be abated at the instance of the 
state without the payment of any com- 
pensation to those whose actions are 
regulated. No one can have a property 
right to commit or maintain a public 
nuisance, and the state can be required 
to pay compensation only when prop- 
erty rights are taken away. 

An inalienable right of a state is the 
exercise of the police power. It is the 
duty of a state to protect the health and 
safety of its inhabitants, and its acts in 
so doing are performed under the 
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police power. When acting in the 
reasonable exercise of the police power, 
the state is not required to pay com- 
pensation to those whose interests are 
adversely affected. Property is not 
taken by the state under the police 
power, even though its value in use 
may be materially lessened. When 
property itself is required by the state, 
it may be taken from its owners by 
the power of eminent domain and the 
owners must be compensated. But the 
exercise of the police power for the 
protection of the public is not an exer- 
cise of the right of eminent domain. 

It is evident, therefore, that in a situ- 
ation like Somewhere Creek, the public 
is neither powerless nor faced with the 
need to expend public money to ac- 
quire property rights. Those who are 
polluting the public water supply have 
no property right entitling them to 
continue such pollution. The state, 
through the exercise of its police 
power, can prohibit all pollution with- 
out the payment of any damages, al- 
though much money loss would be en- 
tailed. The only question is the extent 
to which the legislative branch of the 
government wishes to go in authoriz- 
ing the use of the police power. It is 
for the legislature to fix the standards 
and the limits of permissible pollution. 
It must weigh the social advantages of 
land use and industrial development 
against the public need for satisfactory 
water in ever increasing quantities. 
The legislature should strike the bal- 
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ance in the form of a general law to be 
enforced wherever applicable. That is 
the American way. Unless the legis- 
lation is clearly unreasonable, it will 
be constitutional and will be upheld by 
the courts. 


Conclusion 


Water works officials should have 
hope and courage regarding pollution 
control. The thinking of industrial 
leaders, public officials and the general 
public has changed rapidly in very re- 
cent years. The former attitude of 
acquiescence in unlimited stream pollu- 
tion, with the feeling that advancing 
civilization made such pollution inevi- 
table, has completely changed. It is 
now known that much of this pollution 
is avoidable, and there is good reason 
to hope that the scientists will yet find 
ways to eliminate a great deal more. 
The public is beginning to realize that 
water resources are limited and must 
not be further destroyed. Yet it is 
the author’s experience that, even 
today, those whose interests are hurt 
by necessary and reasonable stream 
pollution controls feel that their prop- 
erty rights are being invaded. Re- 
sponsible officials must have the cour- 
age to point out unpleasant facts and, 
in the public interest, must often main- 
tain unpopular positions. 

The law will help in stream pollution 
control if water works officials are 
alert and have courage. 
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Cost of Refrigerative and Other Special Service 
By Elwood L. Bean 


A paper presented on May 26, 1950, at the Annual Conference, Phila- 
delphia, by Elwood L. Bean, Prin. Asst. Engr., Bureau of Water, 


Philadelphia. 


MPLE water supply is utterly es- 
sential to innumerable industries 
which are the very foundation of the 
present-day economic system. It is 


likewise essential to the operation of 
many machines which contribute to 
everyday living, health, comfort and 
pleasure. 

Frequently expanded use of avail- 
able equipment is hampered, for the 
production and sales fields, by limita- 


tions inherent in the design of existing 
buildings with regard to equipment 
space, piping channels, electrical con- 
ductors and similar items. Similarly, 
in the public utility field, expansion of 
service as desired is frequently ham- 
pered by the amount of investment and 
time required to accomplish the tre- 
mendous changes needed to provide for 
continued uncontrolled increases in wa- 
ter usage. 

The refrigerative and air-condition- 
ing industries are not promoting lux- 
uries. The use of such equipment is 
profitable for a community—its instal- 
lation promotes the general welfare and 
encouraging its use is of interest to the 
utility, but such use must be encour- 
aged in ways which will not jeopardize 
the present or future water supply. 

There have been conflicts in view- 
points but there is no conflict of inter- 
est, when considered on a long-range 
basis, between the utility and the in- 


dustries which desire to use more wa- 
ter. Engineers of the utilities, in com- 
munities representing more than 90 
per cent of the total population served, 
are actually municipal officials and re- 
gard the welfare of their cities as their 
deepest concern. They know that an 
industry will not continue to flourish, 
or expand, unless it is good for the 
community in which it functions. 

In issues of Water Works Engineer- 
ing in 1930, there appeared several ex- 
cellent articles pointing out ways of 
encouraging consumption, such as the 
use of the garden hose spray as an out- 
door sport for youngsters, the sale of 
portable wading pools, advertisements 
to encourage beautiful lawns and even 
$50 prizes for winners of “better 
lawns” contests. 

In the twenty years since that time 
conditions have changed very greatly, 
and, although certain prominent engi- 
neers even today will advocate the 
encouragement of such items, it is 
rather generally recognized that load- 
ings should be encouraged only when 
the load factor warrants the invest- 
ments necessary to supply such service, 
or, in certain circumstances, when com- 
munity development is at stake. 

Tremendous quantities of water are 
used by various industries, as shown in 
Table 1, which indicates the relation 
between water consumption and indus- 
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trial production. Some of these in- 
dustries will appear in the continuing 
growth of most cities, and, particu- 
larly in those classified as “industrial,” 
they play a part in the normal increase 
in demand. Most frequently these in- 
dustries: |1] are situated in the out- 
skirts of the city; [2] have a definite, 
predictable loading concentration at one 
point; and [3] either secure their own 
water supply and provide their own 
means of waste disposal or contract 
with the city to assume a share of the 
costs of providing such major services. 
In certain municipalities, such as Balti- 


TABLE 1 
Water Use in Manufacturing 


Water Use | 


gal. Produced 

| | 
Rayon | 16 | 1001b 
Wool scouring 126 100 Ib 
Oil refining 770 1 bbl 
Steel 65,000 1 ton 
Paper 39,000 | 1 ton 
Soda’ pulp 85,000 | 1 ton 
Alcohol 100 | 1 gal 
Beer 470 1 bbl. 
Electric power 80 | 1 kwhr 


more, Md., and Big Spring, Tex., sew- 
age plant effluent is used by industry 
to reduce loading and costs of water 
supply. 

There are other industries, however, 
which differ in that they: [1] are 
chiefly concentrated in the downtown 
or business districts; [2] have a de- 
mand which is spread, perhaps, but 
which is located in the high-demand 
section, where the water supply facili- 
ties are generally the oldest and are 
now the most inadequate; [3] because 
of this situation, cannot contract with 
the city, in the manner previously men- 
tioned, to provide properly and equita- 
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bly for such service as is needed; and 
[4] have demand rates which are in- 
creasing much more rapidly than those 
of other industries and in many cities 
have probably already exceeded the 
total demands of such other industries 
as have been mentioned. 

A very appropriate comment on the 
present-day situation in most water 
works appeared in 1948 in a magazine 
of the refrigerative industry: “It is not 
so much the total quantity of water 
available to a water works as the in- 


TABLE 2 


Mean Percentage Increase in Consumption 


Mean Increase in Consumption 
Over Preceding Year—per cent 


City 


Avg. Max. Dev 
1933-42! 1943-48) 1933-42! 1943-48 
Philadelphia | 2.7* | 3.0¢| 0.9%, 5.1t 
Detroit 16 | 4.6 | | 
Providence 2.7 | 3.0 | 
Cleveland | 3.0 | 5.0 | 39 | 48 
New York | 0.2 | 4.2 | | 
Avg. | 20 | 40 | 


* Reflects savings resulting from waste surveys and 
increased metering. 

+t May in part reflect increased pressures main 
tained in distribution system. 


flexibility of existing water supply sys- 
tems which makes difficult rapid 
changes in the amount of water avail- 
able to any given locality. Once sup- 
ply mains are put in place, modifying 
them becomes a major operation which 
can be undertaken only after much 
delay” (1). 


Normal Water Use 


In 1890 Turneaure and _ Russell 
found that water use averaged 90 gpd. 
per capita. Extensive data surveys 
(2, 3) have shown that by 1945 water 
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production had increased to 125 gped. 
(gallons per capita per day), an in- 
crease of 40 per cent. The number of 


consumers is also increasing each year ; 
the rate of recent growth has been 
placed at 500,000 each year. 


gpm./ton 

3.0 

25 

20 

15 


50 100 150 200 250 300 
Total Yearly Use 1,000 gal. /ton 


Fig. 1. Water Use and Load Factors of 
Unconserved Refrigerative Equipment 


The combined result of these two 
factors has produced normal increases 
in system consumption which, averaged 
over decade periods, range all the way 
from nearly zero to more than 3 per 
cent a year, in recent years probably 
being most frequently in the vicinity of 
2.5 per cent. 

It is of interest to note that pub- 
lished (4) estimates for future use in 
New York City indicate a mean annual 
increase of 2.2 per cent. Also, in a 
1949 survey published (5) by the 
American Public Works Assn., cover- 
ing 27 water supplies, the estimated 
increases in consumption to 1960 would 
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equal an annual increase of 2.4 per cent 
above the previous year. 

A study of the average water use in 
eight large cities from 1930 to 1948 
shows that the heavy industrial con- 
sumption during the war is being main- 
tained as the result of other uses since 
then, so that the upward trend in total 
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Increase in Maximum Demand Rate — per cent 


0 5 10 15 20 25 30 35 40 45 50 
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Fig. 2. Relation of Density of Uncon- 
served Refrigeration to Increase 
in Demand Rate 


The key to the curves shown is as 
follows: 

(a) In terms of average consumption 
(125 gpcd., without refrigerative load- 
ing). 

(b) In terms of maximum-day con- 
sumption (187.5 gpcd., without refrigera- 
tive loading). 

(c) In terms of maximum-hour con- 
sumption (312.5 gpcd., without refrigera- 
tive loading). 


use has been rather consistent since 
1942. 

The mean percentage increases in 
consumption in six water systems, in 
terms of the previous year’s use, are 
shown in Table 2 for the ten years 
1933-42 and also for the six years 
1943-48. 


In considering limited data involving 
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more than 100 water systems, the au- 
thor has concluded that, for systems of 
medium pressure, the ratios of maxi- 
mum consumption to yearly average 
are best represented by the following 
figures, which may be taken as me- 
dians: maximum month, 1.20; maxi- 
mum day, 1.60; and maximum hour, 
2.50. These ratios vary in different 
systems because of factors of load di- 
versity, leakage losses and pressure. 
The effect of these items, probably 
largely that of pressure, may be well 
illustrated by two examples, shown in 


Table 3. 


Summer Maximums 


The use of water on hot summer 
days has increased by a considerable 
percentage over and above the normal 
rate of increase in average consump- 
tion. For instance, in New Orleans, 
the maximum summer month use for 
the years 1936-42 averaged 21.4 per 
cent above the March-May mean use, 
while in 1943-48 it was 27.2 per cent 
above the same mean, which represents 
a 27 per cent increase in the excess of 
summer day use over March—May av- 
erage use. Similar figures on Detroit 
indicate a 15 per cent increase in the 
excess, while Philadelphia shows a 13 
per cent increase. These excesses are 
on the upswing. 


Refrigerative Load Factors 


In contrast to the load factor ratios 
previously mentioned, Fig. 1 shows 
ratios of refrigerative loadings, with 
different rates of maximum demand 
and with variable total annual quanti- 
ties of consumption. In those installa- 
tions which use water only for summer 
cooling, the load factors for uncon- 
served refrigerative machinery are gen- 
erally poor, particularly so for air- 
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conditioning units in the more north- 
erly sections of the country. Such 
units generally use in the zone of 60,- 
000 to 80,000 gal. per ton per year, 
and the load factor is in the vicinity of 
13. Installations for pure refrigera- 
tion, on the other hand, use three to 
four times as great a total, but without 
increased demand; therefore, the load 
factor is likely to be around 3 or 4. 
Neglecting any conservation, the pro- 
portion of pure refrigeration to air 
conditioning governs the factor, which, 


TABLE 3 


Pressures and Consumption Ratios 


Ratio to Yearly Avg. 
Max. Max. | Max. 
Month Day Hour 
City No. 1 
Low Service 1.30 
ist pressure district 1.35 
2nd pressure district 1.61 
3rd pressure district | 1.22 | 1.76 
City No. 2 
Low service 
High service 2.67 | 5.25 


for a diversified area, is most likely to 
be in the zone of 9-11. 

In this regard, it might be of interest 
to note that, for each five persons for 
whom air-conditioned space is pro- 
vided, 1 ton of refrigeration is required. 
The quantity of water used by a 1-ton 
unit (unconserved) would be equal to 
the average household use of seven 
people. The maximum demand rate of 
this 1 ton, however, would equal the 
average household use of 90 persons. 

Figure 2 shows the amount of in- 
crease in the maximum-hour demands 
which will result with different ton- 
nages of unconserved refrigeration. 
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(The bases for the curves shown in the 
figure are consistent with data for the 
Philadelphia system.) Assuming an 
average per capita consumption of 125 
gpd., a loading of refrigerative equip- 
ment equal to 70 per cent of capacity 
and a water demand of 0.7 x 2.5= 
1.75 gpm. per ton, then a refrigerative 
tonnage density of 50 tons (with un- 
conserved use) per 1,000 population 
served would cause an increase in 
maximum-hour consumption (above 
consumption without such loading) of 
100 <r cent, in terms of the average 
consumption; an increase of 67 per 
cent of the maximum-day consump- 
tion; or 40 per cent of the maximum- 
hour consumption. (The maximum- 
day rate is assumed equal to 1.5 times 
the average, and the maximum-hour 
rate to 2.5 times the average.) Inci- 
dentally, the density of refrigerative 
equipment in Philadelphia and Chicago 
in 1949 was approximately 50 tons per 
1,000 population. 


Increased Use 


Many consumption increases of con- 
siderable moment have been reported 


in recent years. For instance, accord- 
ing to annual reports, at Little Rock, 
Ark., the use in 1948 was 10.0 per cent 
above 1947, and, at Dubuque, lowa, 
the use in 1948 was 8.2 per cent above 
1947. At Minneapolis, Minn., the use 
in 1946 was 12.0 per cent above 1945. 
In 1949 Kansas City, Mo., reported a 
population increase of 10 per cent since 
1940, while water consumption rose 30 
per cent during the same period. The 
St. Louis County Water Co. had a 
peak hour of 48.5 mgd. in August 
1948 and found it necessary to appeal 
to customers not to sprinkle from 3 to 
9 p.M., to avoid approaching a calcu- 
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lated “disastrous” peak of 57 mgd. 
Trenton, N.J., has been filtering up to 
36 mgd. through a plant designed for 
30-mgd. capacity—an overload of 20 
per cent. It is stated that, at the oppo- 
site side of the city, there is difficulty 
in obtaining enough water from the 
mains for normal operations. A Mon- 
treal, Que., newspaper reported in June 
1949 that the public works department, 
because of a critical shortage, was de- 
manding the cessation of lawn sprin- 
kling, and police were sometimes used 
to force customers to shut eff air-con- 
ditioning systems. 

New York City is constructing a 
development for an additional 540 
mgd., but, if the present rate of in- 
crease in consumption continues, the 
water supply will be inadequate, even 
when this development on the Dela- 
ware River is completed. The 1947 
consumption was 85 per cent of the 
estimated total safe yield which will be 
available after completion of the proj- 
ect. Stringent regulations have re- 
cently been adopted. The Washington 
Suburban Sanitary Dist. adopted regu- 
lations limiting water use and disposal 
to the sewer system in 1948. These 
measures were necessitated by the in- 
creasing sewage disposal loads and also 
by the fact that water pressures in some 
areas were near zero, making the flow 
insufficient for fire fighting. 

On the other hand, at Phoenix, Ariz., 
the superintendent stated (6) in 1948 
that “we are in the business of selling 
water .. . and we welcome. . . new 
loads which enable us to sell a larger 
quantity of water, thereby increasing 
our profits.” Phoenix has an infiltra- 
tion gallery supplying 30 mgd. from the 
Verde River. In 1947, however, dur- 
ing peak hours, pressures at weak 
points in the water system had dropped 
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to as low as 20 psi. The capacity of 
the source had also been reduced and 
demands had increased to such an ex- 
tent that the city was moving to estab- 
lish a filter plant and pumping station 
on the Salt River. This would be of 
30 mgd. capacity, “to supplement the 
existing supply for three months each 
year,” in order to meet an estimated 
maximum-week requirement of 46 
mgd. (7). With a population of 120,- 
000 maximum demands are reported 
as 350 gpcd. for the maximum day 
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per cent, 60 per cent and no conserva- 
tion. Under these three conditions, the 
maximum-day use would reach 555, 
635 and 795 mgd., respectively. 
Treatment plants now planned will 
have a rated capacity of 480 mgd. in- 
stead of the present 400-mgd. rated 
capacity. Pumping and distribution 
changes are likewise in process which 
will result in a comparable increase in 
system capacity. With these expanded 
facilities, estimated to cost about $60,- 
000,000, the capacity of the system will 
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Fig. 3. Relation of Degree of Conservation to Future Consumption 


and 475 gpced. for the maximum hour, 
the average use being 183 gped. 

The rated filter capacity of the pres- 
ent system in Philadelphia is 400 mgd. 
Already, in summer months, it has been 
necessary at times to operate filter 
plants at approximately a 20 per cent 
overload. Figure 3 shows the maxi- 
mum-day use for the past fifteen years 
and indicates that, with a normal ‘rate 
of increase, it will reach 520 mgd. in 
1975. Also plotted are consumption 
growth curves at the present rate of 
refrigerative installations, assuming 90 


be sufficient, assuming a 16 per cent 
overload, to meet the rise in demand up 
to 1975, if 90 per cent conservation 
is attained. (Nonrefrigerative uses are 
here assumed to be covered by the 
plotting of normal growth.) If the 
conservation should be only 60 per 
cent in 1975, an additional 80 mgd. of 
capacity will be needed, and, should 
the conservation be reduced to zero, 
an additional 160 mgd. of capacity 
would be required. Provision of such 
capacity would triple the historical book 
value or total sum invested by the city. 
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Growth of Refrigeration 


It is of interest to note the growth 
of the refrigerative machinery indus- 
try. The value added by manufacture 


rose from $147,000,000 in 1939 to 
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lar; also, there are other branches of 
the refrigerative industry which are 
rapidly increasing, an¢ tremendous in- 
creases in total tonnages of refrigera- 
tion will continue in future years. To 


TABLE 4 


Communities With Utility Problems 


Approx. 
Population 


Water Supply. 


| 
Communities which have legal restrictions on the use of water for | 


ref rigerative purposes 


Other communities which restrict use for refrigerative purposes | 


by departmental control 


Other communities which have reported critical supply necessi- 


tating action 


Other communities which have reported critical demands on their | | 
2,800,000 


systems 


Total 


| 11,500,000 


7,000,000 
2,200,000 


"23,500,000. 


Per cent of U.S. public water supply consumers 


Sew wage Works * 


Communities which have legal restrictions on use of sewers for 


refrigerative cooling waters 


Other communities which restrict such use by departmental ‘con- | 


trol 


Other communities which have reported critical sewage volume 


problems 


Total 


Per cent of U.S. public water supply consumers 


Combined total communities 
Combined total population 


Combined per cent of U.S. public water supply consumers 


* Includes no communities listed as having water supply problems, 


$597,500,000 in 1947. In the same 
years the number of production and 
related workers was 39,433 and 108,- 
316, respectively. 

The growth of the comfort air-con- 
ditioning industry has been spectacu- 


illustrate, mention may be made of the 
tremendous spread of the use of frozen 
foods in this country; the quick freez- 
ing processes for fish, dairy, fruit and 
vegetable products ; expanded refriger- 
ation use in the fishing industry ; fruit 
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juices frozen at high speed to ice flakes, 
for long-term storage in insulated 
chambers ; maintenance of low tempera- 
tures to eliminate static on film storage 
equipment, thus preventing fires; the 
installation of refrigerated showcases 
in very numerous lines; multimillion- 
dollar research and quality control 
centers and laboratories; 40-story 
skyscrapers completely air conditioned 
with thousands of individually con- 
trolled air-conditioning units, using 
either chilled or hot water, as the sea- 
son may demand; central station air 
conditioning, such as was reported last 
year for a 170-acre tract, containing 
a completely integrated community of 
10,000 persons ; use in hospital operat- 
ing rooms to avoid electrostatic dis- 
charges ; the use of steam-jet refrigera- 
tion to cool windings of turbogenerators, 
thereby increasing output by 10 per 
cent; the conditioning of outside show 
windows to avoid losses because of the 
heat of the summer sun or frost in win- 
ter; and the development of the heat 
pump. 

Textile mills and many other high- 
demand users are finding the condi- 
tioning of air of great importance. 
Such industries may well employ re- 
frigeration for this purpose without in- 
creasing their total water consumption, 
since the water can be used for regular 
industrial processes after removing the 
heat from compressors. 

Even in the water works industry, 
air is being conditioned for the main- 
tenance of dry pump rooms at a Chi- 
cago filter plant where plans are laid 
also to dehydrate the air in the filter 
galleries. Such dehydration will reduce 
maintenance costs, and the cooling wa- 
ter used at filter plants need not be 
wasted, since it can be returned to the 
plant influent lines. 
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Effect of Increased Demand 


As a result of the marked growth in 
demand, there are at least 21 water 
systems which have found it necessary 
to take action to limit the rate of in- 
crease and ten others which are on the 
border of such action. From various 
sources, the author has assembled the 
data summarized in Table 4, which in- 
dicates that public water supplies serv- 
ing 20 per cent of the total population 
of the United States regulate the use 
of water for refrigerative purposes, 
and an additional 5 per cent of the 
population are served by supplies which 
have experienced major critical de- 
mands. In addition, communities in- 
cluding at least 9 per cent of the popu- 
lation have limited the discharge to 
their sewers or have experienced criti- 
cal sewerage conditions paralleling the 
water situations noted above. Totaling 
these figures it can be seen that one- 
third of the population served, and, 
therefore, of the potential customers 
for air-conditioning or similar high- 
water-demand equipment, resides in 
communities now under a shadow of 
restraint. 

As a result of the various shortages 
which have occurred, the “Conservation 
Foundation” has undertaken a survey 
of water availability. Its scope of study 
will indicate what can be done in the 
light of present knowledge to meet 
these shortages. One of the most im- 
portant ways to conserve water is by 
the use of water-saving devices on re- 
frigeration and air-conditioning equip- 
ment. 

An editorial (8) in a recent issue of 
Engineering News-Record describes 
the situation as follows: “The overall 
water supply picture—reduced to sim- 
plest terms—is that: More and more 
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water will be needed by our expanding 
industrial civilization. And water 
works men—who are alert to water 
works needs—must lead boldly in mar- 
shalling public support for additional 
sources and new practice-proven tech- 
niques for purifying readily available 
supplies.” And, in the words of an- 
other writer, “Increasing consumption, 
plus new supply problems, make it 
mandatory that city officials put into 
full effect all methods for more efficient 
water use.” 

All water works engineers and city 
officials should take note of the full 
facts of the shortage in New York 
City, on which the following editorial 
comment was made by L. H. Enslow 
(9): “The serious depletion of New 
York’s reservoirs can only in part be 
charged to a lack of rainfall. Accord- 
ing to the U.S. Geological Survey the 
runoff from the areas feeding New 
York’s reservoirs during the year has 
been only ‘moderately below normal.’ 
Therefore, the principal cause of de- 
pletion has been an increase in water 
use and water waste.” 

It is interesting to note that the 
problem of waste has been with the 
industry since the beginning, as evi- 
denced by this statement, made in 1811: 
“The watering committee, from a de- 
sire to prevent the very great waste of 
the Schuylkill water which prevails 
throughout the city [Philadelphia], 
have published the following statement 
to show how necessary it is for every 
person to avoid (and prevent as far 
as it is in their power) all waste of the 
water with which the city is so abun- 
dantly supplied at a very great ex- 
pense, which is considerably increased 
by continual abuses in the use thereof.” 

The attitude of engineers in the re- 
frigerative industry seems presently to 
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be most cooperative. An excellent edi- 
torial appeared in February 1950 in 
Refrigerating Engineering, the official 
publication of the American Society of 
Refrigerating Engineers (10). After 
outlining the new regulations in New 
York City, which require conservation 
on all new units using more than 6 
gpm., as well as on an estimated 14,000 
existing installations, the editorial con- 
tinued : 


Solution of the water cooling problem 
for New York air-conditioning systems 
will set a pattern for other cities. It is 
unfortunate, perhaps, that New York, the 
largest city in the world, is one of the 
first to require recirculatory systems. It 
would be less of a hardship if water con- 
servation schemes could have first been 
tried extensively in smaller cities where 
the problem of cooling tower or evapo- 
rative condenser installations was not as 
complicated as in the congested metrop- 
olis. On the other hand, if the refrig- 
erative industry can provide an economi- 
cal solution in New York, the same 
solution should prove satisfactory in 
other localities. It is a problem that 
would have to be met eventually, if not 
now, and perhaps it is just as well to 
establish the industry in a manner that 
will remove it from the category of a 
water waster rather than wait until there 
are many thousands of installations which 
would have to be redesigned and re- 
equipped at a later date when water 
shortages became even more critical than 
they are today. 


Again demonstrating cooperation, in 
the same issue of Refrigerating Engi- 
neering appeared the following state- 
ment (11): “To cooperate with the 
new city regulations, the Refrigerating 
and Air Conditioning Guild, New 
York Association of Contractors, an- 
nounces that its members are ready to 
make free inspection of refrigeration 
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equipment to check defective water 
valves, and will make necessary valve 
adjustments to limit water wastage.” 

At Indianapolis, Ind., the manufac- 
turers of refrigeration equipment ask 
the plumbers to check with the water 
company before an installation is made. 
At present the company supplies only 
15 per cent of the water used for air 
conditioning, private wells supplying 
the balance. Yet it has been noticed 
that there has been a definite trend 
upward in ground water temperature, 
particularly in the downtown area, 
where much of this water is returned 
to the ground. 

As bearing on the problem of water 
recovery in many industries, it may be 
mentioned that one major objection to 
the use of open type recirculation wa- 
ter coolers has always been the ex- 
treme corrosiveness developed in such 
waters because of the absorption of 
gases from the outdoor atmosphere. 
For instance, C. M. Sterne has shown 
(12) that, in a period of six days in 
New York City, the iron and alumi- 
num oxides, as well as the sulfates, 
have increased from normal tap water 
concentrations to over 475 ppm. 

Articles appearing from time to time 
in the literature have indicated various 
degrees of success in combating corro- 
sion. Recent publications appearing in 
Refrigerating Engineering and Power, 
by such well qualified individuals as 
Joseph T. Montel, William J. Rvan and 
Ralph M. Westcott, have reported good 
progress in corrosion control and defi- 
nitely indicate that such tendencies may 
be kept within reasonable limits. 

Great savings in water use can be 
made by many industries. Recently a 
New York City brewer installed equip- 
ment which reduced his consumption 
to less than half, the cost of which he 
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will save from his water bill in a period 
of eighteen months. Such savings 
should always be encouraged, since the 
community economy is advanced by 
them, and when the development of 
that economy is endangered or inhib- 
ited by the lack of such savings, they 
should not only be encouraged but 
should be enforced. 

Well known nationwide surveys have 
disclosed that the total water works 
needs for the country were in excess 
of $2.2 billion, which, at present costs, 
would be swelled to more than $3 bil- 
lion. Against such a total, present 
rates of investment in public water 
systems seem inadequate. They seem 
even more so in view of the startling 
estimate that the total expenditures for 
industrial water treatment and equip- 
ment, in 1950, will exceed a_ billion 
dollars. 


Economics of Problem 


In discussing financing, Alfred O. 


Norris (13) has stated: “It is quite 


conceivable that many extensions, al- 
though bringing in additional revenue, 
are, in fact, a financial burden on the 
system as a whole.” This is a possi- 
bility which the water works official 
should consider with regard to all 
items, as it is manifestly unfair that all 
consumers should carry burdens created 
by a few. D. D. Heffelfinger (14) 
once wrote: “Water departments want 
new business but they should be certain 
that it is good business.” O. P. Deuel 
has written (15): “A sound approach 
to determining a reasonable rate for 
water service is to base the price on 
the cost of furnishing the service.” 
The Pennsylvania Public Utilities Com- 
mission has ruled that “a public utility 
cannot be required to make an outlay 
of capital to extend service where it is 
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evident that additional revenue will fall 
short of providing a reasonable return 
on its additional investment.” The 
items quoted summarize the basic rea- 
sons for the preparation of this paper. 

Municipal utility incomes, in gen- 
eral, have been so low as to prevent 
proper maintenance, not to speak of 
setting up funds for expansion, en- 
largement or even the retirement of 
equipment. Utilities cannot continue 
such a practice. With the average net 
income of water works increasing only 
one-seventh as rapidly as construction 
costs, and with all other costs advanc- 
ing, it is evident that drastic changes 
must be made. As has been so well 
stated by L. R. Howson in a recent 
excellent article (16) on the costs of 
water service, “Six per cent return on 
yesterday’s costs will not finance to- 
morrow’s requirements.” 

A great many municipalities are set- 
ting up finance plans which require the 
systems to be self-supporting. De- 
ficiencies cannot then he taken from 
taxation or other general revenue of 
the city. It will be necessary that the 
rate structures distribute the costs more 
proportionately to the demand and that 
they be high enough not only to pro- 
vide for replacements, but also to cover 
the amortization of costs of any ex- 
pansion needed. 


Water Cost 


This paper will not attempt to deal 
with extreme situations, and, although 
some specific examples will be used, 
the economy of the individual water 
system will generally be ignored in 
favor of average conditions and costs. 
For the purpose of illustration, a cost 
consistent with conservative business 
practice, derived from national average 
figures, will be employed. 


SPECIAL SERVICE COSTS 75 


There are now nearly 16,000 public 
water supplies in the United States, 
serving approximately 100,000,000 peo- 
ple, with a total investment of approxi- 
mately six billion dollars (3). An 
average per capita consumption of 125 
gpd. would indicate a total investment 
of $1,320 for each million gallons ac- 
tually produced each year. 

With municipal-bond yields averag- 
ing around 2.5 per cent, a depreciation 
and amortization average of 6 per cent 
may be assumed; the costs for these 
items would then be $79 per million 
gallons produced. Operation and main- 
tenance costs vary widely, but, using 
the mean of $66 per million gallons 
derived by Schroepfer (3) for the 
United States, the average actual cost 
of water delivered into distribution 
systems would be $145 per million gal- 
lons. Although, because of leakage 
and other losses, the rates to the cus- 
tomer would necessarily be much 
higher than $145, that figure will be 
used in this section. 

Applying the preceding calculations 
to unconserved refrigerative loadings, 
it will be found that, for air condition- 
ing, on the basis of 1,000 hours of 
full-capacity operation per year, the 
return to the utility should be for 
approximately 0.1 mil.gal. at $145, or 
$14.50 per year. For refrigeration in 
the industrial classification, an estimate 
of 3,000 hours at full loading indicates 
a total use of approximately 0.3 mil.gal. 
and a water cost of $43.50 per ton of 
refrigeration. The foregoing figures 
are based on billing entirely by total 
water use. None of the financial bur- 
den of the utility would be carried by 
these accounts during the large per- 
centage of the time in which the equip- 
ment would be idle. 
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Delving into the phase of investment 
costs and the f 

which would be carried by the service, 
one might consider the means used for 


air share of overhead 


such determinations with regard to fire 
service. A comparison between fire 
and refrigerative service is somewhat 
appropriate since the demand rates for 
air-conditioning use, in various cities, 
are now running up to several times 
the fire- capacities Te- 
quested by fire underwriters. The 


demand-rate 
three fire charge bases most used have 
heen: the ratio of maximum fire de- 
mand to the total combined system de- 
mands; the “comparative” or “sepa- 
rate” plant method; and the “excess” 
plant method. The second of these 
will not be considered here but the 
first method is paralleled in the cal- 
culations appearing in the paragraph 
immediately following, and the third 

later calculations 

The national average value of water 
works is $480,000 for each million gal- 
Taking the maxi- 
mum capacity of all systems (sustain- 
able for several days) at the doubtfully 
high figure of 50 per cent over the 
average production, and calculating the 
required yearly return per ton of re- 
frigerative capacity on the basis of 6 
per cent for depreciation and amortiza- 
tion, the investment would be $320,000 
for each 1 mgd. of capacity, requiring 
$19,200 in annual charges. On the 
basis of maximum refrigerative de- 
mands equaling 1.75 gpm. per rated 
ton, this would be distributed on 400 
tons and would equal $48 per ton. To 
this figure should he added the pro- 
portionate share of operation and main- 
tenance, or water production cost, 
which would be the cost of 0.1 mil.gal. 
at $66, making the required yearly cost 
approximately $55 per ton for air con 


lons produced daily 
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dinommng; or, adding the cost of 03 
mil.gal. at $66, the vearly cost ior 
refrigeration becomes S68 1 ton. 
With these charges. 
would be carrying its share of the 
finance costs throughout the entire 
vear, the major part being tor stand? n 
capacity throughout the 7,760 or the 
5,760 idle hours during the year. 
From the foregoing, it may be seer 
that the cost for the average water 
works in the United States, calculated 
the basis of total water use only, 
would be $14.50 per vear per ton of 
nonconserved air conditioning. When 
ye demand and standby capacity are 
onsidered and the fair share of cost is 
dhanel, the cost to the utility becomes 
$55 per year per ton. 


Expansi 


Examining the economics of the sit- 
uation where water supply is becoming 
scarce, it has been found by the author 
that, in terms of present prices, the 
development, or estimated cost of de- 
velopment, of more than 30 new 
sources of raw-water supply has repre- 
sented an investment of from $600,000 
to $1,000,000 to provide 1 mgd. of 
capacity. Recent preliminary estimates 
of various sections of the proposed 
Tri-State Water Supply Project in the 
Upper Delaware Basin indicate costs 
of $500,000 to $1,200,000 for 1 mgd. 
Distribution systems generally cost in 
excess of $400,000 for 1-mgd. capacity. 

It is estimated by the author that, 
in most locations, 400 tons of refrigera- 
tive cooling will increase the demand, 
and, therefore, the required capacity, 
by 1 mgd. An outside average cost of 
providing conservation equipment on 
installations of more than 5 tons is less 
than $150 per ton of refrigerative ca- 
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pacity, or a total of less than $60,000 
for a l-mgd. reduction in demand 
rate. 

It is questionable whether the peo- 
ple of a community should be required 
to invest $1,000,000 to supply water to 
certain customers, the need for which 
might be avoided by the investment of 
$60,000, plus, say, $2,000 annually for 
additional operation expenses. Proper 
amortization and depreciation account- 
ing would show a cost of $50,000 an- 
nually to the community, to supply the 
water which could be conserved by the 
equipment owners with a total invest- 
ment of no more than 6 per cent of 
the cost involved in comparable capac- 
ity expansion of the water supply. 

As previously stated, the average 
investment in water works is roughly 
$320,000 per million galions per day 
of capacity. This means that water 
works must have an invested value of 


$800 for each ton of nonconserved re- 
frigeration for which it furnishes wa- 
ter. Incidentally, this amount is greater 
than the investment of the owner of 


the unit. 
yield gross revenue of more than 34 
per cent a year on this figure. 
Considering the economics of a spe- 
cific instance, the Philadelphia refrig- 
erative units would have a peak de- 
mand of 270 mgd., on the basis of 70 
per cent loading, without conservation. 
The estimated quantity of use for all 
the installed tonnage, if unconserved, 
would be only 12 bil.gal. per year. 
With separate metering and billing of 
each installation, the gross revenue 
would be about $800,000 per year. 
After deducting the costs of treatment 
and delivery of the water used, the 
remaining income would be sufficient 
to amortize about $8,000,000. Treat- 
ment plant facilities, at 1949 prices, 


No rates yet in force will - 
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range from $50,000 per million gallon 
per day of capacity in the larger plants 
to more than $100,000 in the smaller 
plants. Consequently, the $8,000,000 
would construct treatment facilities for 
no more than one-half of the needed 
capacity. Nothing would remain to- 
ward the provision of pumping facili- 
ties, water distribution system or 
operation. 

Information recently published indi- 
cated that one of the nation’s largest 
cities is selling 8 per cent of its total 
production for air-conditioning or re- 
frigeration cooling purposes, receiving 
$2,240,000 per year for this water. 
Refrigerative equipment which would 
require such an amount of water within 
a year would have a maximum demand 
rate in excess of 400 mgd. on hot sum- 
mer days, even after allowing for a 
large diversity factor. It is of interest 
to note that this demand is four times 
the reported fire flow demand of the 
largest fire known to the author and 
more than ten times the fire flow re- 
quested by fire underwriters for that 
city. Subtracting from the estimated 
sum received from the sale of 28,624 
mil.gal. of water the average cost of 
pumping and treating it, there remains 
about $1,240,000. At 6 per cent for 
interest and depreciation, this would 
amortize an amount which would pro- 
vide treatment capacity (with low-lift 
pumping) for a normally rated plant 
of only 250 mgd., against an increased 
demand rate exceeding 400 mgd. Will 
this city build the enlarged treatment 
plants and also spend millions of dol- 
lars on enlarging mains and pumping 
capacities and more millions on sewage 
treatment and disposal facilities? Cer- 
tainly, this is “big business,” but can it 
be called good business for the com- 
munity ? 
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Proper Income 

There has been no uniformity of ac- 
counting in water works. Rates of 
municipally owned systems, with the 
exception of six states, are not subject 
to state utility commission control, nor 
is the use of funds received under such 
control. Wisconsin and Montana are 
exceptional states in having utility com- 
missions with power to regulate mu- 
nicipally owned water utility rates and 
to define proper and improper uses of 
the funds, including such items as re- 
quiring proper reserves for replace- 
ments and preventing improper diver- 
sion of funds to other municipal uses 
while the utility is not truly in posses- 
sion of a surplus. The need for such 
control may be illustrated by the rec- 
ord of one city which closed the year 
with a $39,000 actual surplus but 
showed on its books a $40,000 loss, 
caused by a transfer of $79,000 to other 
accounts. 

Water rates in the majority of mu- 
nicipal systems have been determined 
by the following procedure: total an- 
nual interest and retirement charges 
were calculated on outstanding bonds ; 
annual costs of operating the system 
were estimated and added; and rates 
to customers, other than the municipal- 
ity, were arrived at by cut-and-try 
methods, calculated to yield that 
amount arrived at as the minimum 
requirement for the utility to squeeze 
by—generally limping along on what 
has been characterized as “half-ration” 
maintenance. 

In contrast, the private utility, in 
addition to the above items, sets aside 
a sum calculated to provide for the re- 
tirement of all physical properties, 
whether because of depreciation or ob- 
solescence, and to leave a surplus for 
extensions and improvements; taxes 
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are added (generally, largely offset by 
fire protection and other charges for 
water for municipal uses) and also 
claims for return, at some set percent- 
age, on the value of the system. The 
latter is sometimes taken as the book 
value or entire cost of the system de- 
rived by totaling the recorded costs of 
construction year after year and sub- 
tracting depreciation. Generally, how- 
ever, the private company obtains an 
inventory and appraisal of all proper- 
ties, based on reproduction costs, and 
subtracts accumulated depreciation to 
arrive at the depreciated reproduction 
cost. The various utility commissions 
and courts have differed on which of 
these bases should be used for rate- 
making purposes. The fact that in- 
vested value is used is of first impor- 
tance. 

The difference in results, applying 
these methods of accounting, may be 
shown by the gross revenue in 1947 of 
five New Jersey cities compared with 
five New Jersey companies (17). The 
gross revenue of the former averaged 
$138 per million gallons, that of the 
latter $262. After deduction of taxes 
and generai amortization, the respec- 
tive figures are $112 and $163, the 
latter being 35 per cent greater than 
the former. Although the operating 
expenses of the private companies ran 
$25 more than those of the municipal 
systems (no doubt including much 
more ample maintenance ), still the pri- 
vate utilities retained, as net income, 
$26 per million gallons, or 63 per cent, 
more than the municipal systems. 

In the average American citv (17). 
assuming [1] an interest rate of 2.5 
per cent on an existing debt of ap- 
proximately $400 per million gallons 
or [2] a total of amortization, depre- 
ciation and retirement at 6.0 per cent 
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on a book value of approximately $1,- 
320 per million gallons, and using ac- 
tual average operation and maintenance 
costs ($66 per million gallons pro- 
duced), the average gross revenue per 
million gallons delivered, in the former 
instance, should be $76 and, in the 
latter, $145, or 90 per cent greater. 
The private utility practice of appraisal 
of reproduction cost, depreciated, as a 
base for rate making, applied to these 
cities today, would increase the rate 
base by 30-50 per cent, or, say, by a 
mean of 40 per cent. 

This increase is due partly to the rate 
of rise in costs. Another factor, how- 
ever, is that contributions or assess- 
ments, which have frequently paid for 
extensions, have not been included in 
the book or historical value of the 
property. For example, in one city, 
such assessments were the source of 23 
per cent of the total cost of the system, 
indicating that the book value was 
only 77 per cent of what it would 
otherwise be. 

Applying this 40 per cent increase 
in rate base, the average gross revenue 
to which the utilities are entitled would 
be raised from $145 to $177 per million 
gallons. 

The preceding discussion may be in- 
terpreted to indicate that: 

1. In a system where the supply of 
water and the pumping, treatment and 
distribution facilities are all more than 
ample, the utility can, without loss, fur- 
nish water at slightly above the cost 
of pumping and treating (since all 
other costs are fixed). This basis of 
charging only the cost of producing 
the added increment is often used to 
encourage industries, and the rates may 
run as low as $45 per million gallons. 
Such rates can, however, be continued 
only so long as all the facilities of the 
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utility are ample in all of its divisions, 
and a water supply surplus exists, mak- 
ing expansion unnecessary. 

2. Common practice in municipal 
rate setting, covering debt service, op- 
eration and maintenance only, might 
require a gross revenue of only about 
$76 per million gallons. 

3. On a businesslike basis, providing 
proper amortization, depreciation and 
retirement, the gross revenue should 


be $145 per million gallons. 


TABLE 5 


Income per Million Gallons * 


Income—$ /mil.gal. 


Water 
Supply 
| Presently 
Sufficient 


New Sources 
and Expan- 
sion Required 


Encouraging use 45 
Common municipal 
practice 76 
Conservative business 
practice 145 
Private utility practice 177 


143-168 


204-264 


| 


* Customer rates would have to be very consider- 
ably higher than the totals above, plus taxes and the 
like, to offset leakage and other losses. 

The figures given herein do not include any taxes, 
free water service or fund diversions to which the 
utility may be subject. (Such items may average close 
to 20 per cent of gross income, throughout the United 
States. ) 

These figures are not suggested either as rates of 
income or as proper commodity rates for any water 
system. Other than those for new sources, the figures 
have been derived from average debt, investments and 
costs and are given for illustrative purposes. 


4. Private utilities, as well as mu- 
nicipal systems whose rates are set 
to provide surplus reserves: for im- 
provements, extensions and unforeseen 
needs, would require an average rev- 
enue of not less than $177 per million 
gallons. 

5. For those systems requiring de- 
velopment of new sources of supply 
and expansion of existing distribution 
capacity, or the establishing of new 
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demand charges, an annial use of 100, 
000 gal. per ton for air conditioning 
and 300,000 per ton for refrigeration 
would indicate yearly charges on wn 
conserved tonnage as shown in Table 6 
(The maximum demand rates are taken 
herein to be equal to a loading of 70 
per cent of 2.5 gpm, per ton, lased on 
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Summary 


Increases in maximum rates of water 
consumption in recent years have been 
abnormally high, in comparison with 
previous years, and indicate a trend of 
rapid growth in consumption. Public 
water systems serving more than one- 
third of the population in the United 
States now have adopted conservation 
or some types of restrictive measures, 
or have experienced critical conditions 
with regard to water supply or distri- 
bution or to sewer capacities and sew- 
age disposal. 

The economy of a public water util- 
ity will be reflected in the economy of 
the entire community. Therefore, it is 
vital to study the economics of supply- 
ing water, particularly to individual 
high-demand industries and to special 
poor-load-factor services. An under- 
standing of the economics involved will 
provide a basis for conclusions on [1] 
the desirability of the utility’s furnish- 
ing the supply requested or [2] the 
desirability of modifying certain proc- 
esses to conserve on water use. Care- 
ful consideration should be given to the 
effect of requiring conservation on the 
costs of the industry involved. 

Where the trend of use indicates the 
approaching necessity for new supply 
facilities, or major expansions or en- 
largements, conservation should be en- 
forced to postpone such necessity. 
This is emphasized by the fact that 
rising costs for such construction re- 
quire major increases in the unit cost 
of furnishing water. 
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HERE seems to be considerable 
doubt whether progress in new- 
main sterilization has kept pace with 
the betterment of the bacteriological 
standards for drinking water. At a 
recent school for water works opera- 
tors at Iowa City, Iowa, the discussion 
brought out four methods in general 
use for this purpose in the state, and a 
count of those using each method was 
made, with the following results: [1] 
flushing with water only—four users; 
{2] dry hypochlorite powder in each 
length of pipe—nine users; [3] direct 
feeding of chlorine gas—two users; 
and [4] cleaning pipe with solution of 
quaternary ammonium salts—two users. 

The addition of a large tablespoonful 
of hypochlorite in each joint of pipe 
still seems to be the most common 
method of sterilization for new pipe 
installations in smaller communities. 
This is probably due to the fact that 
engineers have been including such a 
procedure in their specifications for a 
generation. Under the very best of 
conditions, some fairly good results 
have probably been obtained thereby, 
but, in general practice, this method 
falls far short of guaranteeing a safe 
water according to present standards. 

More recently chlorine zas dissolved 
in water has been and is still used in 
many cities. When a person charged 
with maintaining satisfactory water 
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quality in a distribution system has a 
new main turned over to him already 
completed and a test of the water does 
not prove satisfactory, this is perhaps 
the most convenient method open to 
him. The procedure usually followed 
is to introduce chlorine gas from a 100- 
or 150-Ib. cylinder into the new main 
through a corporation tap placed in it 
near the point where it connects to the 
existing pipe, so that a supply of water 
can flow through the new main carry- 
ing the chlorine in solution with it to 
the far end, where it is allowed to flow 
to waste out of a hydrant. Chlorina- 
tors are manufactured for this type of 
service and should be used, unless 
some other provision is made to pre- 
vent water from getting back into the 
chlorine cylinder. 

There are many accounts in the lit- 
erature of sterilization by several hun- 
dred parts per million of chlorine, with 
subsequent considerable periods of 
standing in the main, which yielded en- 
tirely unsatisfactory bacteriological re- 
sults after blowing off the main to re- 
move the chlorine. Although chlorine 
is still probably the best all-around dis- 
infecting agent for water from the 
standpoint of convenience, price and 
knowledge of toxicity, there are some 
applications which could be better 
taken care of by other materials. 
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In 1945 Calvert (1) published his 
results with the use of “Klerol,” * the 
trade name for orthomercurophenol. 
He used this material in two ways—for 
sterilization of the jointing hemp and 
also for cleaning out the pipe before 
installation. Des Moines used Klerol 
for some time with good results, both 
as a solution for soaking the packing 
for Portland cement joints and also for 
swabbing each length of pipe before in- 
stallation. After 1947, however, when 
quarternary ammonium salts came into 
more general use, Klerol became diffi- 
cult to obtain and Des Moines switched 
to the former (at first, “Q.A.S.” 7 and 
later, ‘“Polymine D” ¢). 

Work done by the Wyandotte Co. 
not related to water supply had shown 
that the particular quaternary ammo- 
nium compound being used was very 
effective as a germicide when employed 
with a modified soda approximating in 
composition a Na,CO,-NaHCO, ratio 
of 1: 1.39. At first the Wyandotte Co. 
prepared such a mixture and for a lim- 
ited time put it on the market as Poly- 
mine D. Because of the merchandising 
problems involved, however, they now 
recommend the purchase of their liquid 
germicide, called “Spartec,” and their 
soda, under the name of “Yellow 
Hoop,” these products to be mixed in 
a water solution. 

When first used for main steriliza- 
tion at Wyandotte, Mich., a large quan- 
tity of the fairly dilute solution of such 
a mixture was made in steel drums and 
pumped with a small portable electric 
unit into the main to be sterilized, in 
somewhat the same manner as chlorine 


* A product of Reilly Tar and Chemical 
Corp., Indianapolis, Ind., not at present in 
production. 

+ Made 
New York. 

tA product of Wyandotte Chemical Co. 


by Mathieson Chemical Corp., 


QUATERNARY AMMONIUM COMPOUNDS 83 


solution is added to a main. This solu- 
tion was then kept in the main for a 
week before flushing out and sampling. 


Des Moines Procedure 


This procedure was reported to give 
good results, but, because of its satis- 
factory experience with Klerol, Des 
Moines decided to depend on thorough 
swabbing of the pipe at the time of in- 
stallation, using a more concentrated 
solution—always with the thought in 
mind that, if good samples were not 
obtained, the department could fall 
back on chlorination. The mixture 
now being used contains 1 gal. of 
Spartec, 15 lb. of Yellow Hoop and 
20 gal. of water. 

The procedure worked out has been 
to fasten a cotton mop head to a length 
of }-in. pipe. Then the mop is left to 
soak in a pail containing the mixture. 
Just before lowering the length of pipe 
into the ditch, the mop is pushed clear 
through the pipe, which is then given 
a half turn before pulling the mop back 
out. In this way, the entire inside sur- 
face of the pipe can be cleaned and also 
wet with the solution. A good many 
miles of new mains have been so treated 
in Des Moines without as yet encoun- 
tering any bad samples on testing the 
water after completion. 

One local engineer, who has been 
drawing plans for mains in a number 
of benefited water districts to connect 
with the distribution system of the Des 
Moines Water Works, has been includ- 
ing the following section as a part of 
the specifications for contractors : 


The contractor will be responsible for 
the sterilization of all mains laid under 
this contract, and final acceptance will 
not be made until bacteriological tests 
made by the Des Moines Water Works 
are satisfactory. The following proce- 
dure may be followed by the contractor: 
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Swab thoroughly the inside of each 
length of pipe just before laying, with a 
solution made of 1 gal. Spartec and 15 Ib. 
of Yellow Hoop in 20 gal. of water and 
using lead and Fibrex packing as jointing 
materials. Spartec and Yellow Hoop are 
sold by Wyandotte Chemical Co. and Fi- 
brex packing is sold by the Hydraulic 
Development Corp. of West Medford, 
Mass. 

Samples of water will be taken by the 
Des Moines Water Works from blowoff 
connections or other outlets provided by 
the contractor for this purpose, after con- 
struction is completed and bacteriological 
analyses made thereof. The results of 
such analyses must meet the requirements 
of the Public Health Service Drinking 
Water Standards of 1946. 

When the mains are satisfactorily 
sterilized, and all other requirements have 
been met, final acceptance of the work 
will be made. 


Packing Material 


Probably any discussion of main 
sterilization should include something 
about the packing material used. In 
the past this has commonly been hemp 
or jute, which normally contains large 
numbers of bacteria, while the materials 
themselves are suitable food for many 
types of bacteria. These packing ma- 
terials can be sterilized, at least to par- 
tial satisfaction. Calvert used copper 
sulfate and also Klerol for this purpose. 
Des Moines used Klerol with Italian 
hemp for cement joints for some time, 
placing the material in the joint while 
it was still damp. 

A special A.W.W.A. committee re- 
cently made an investigation of the 
suitability of packing materials and, as 
a result, A.W.W.A. tentative specifica- 
tions (2) now recommend: [1] molded 
or tubular rubber rings, [2] asbestos 
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rope or [3] treated paper rope. Hemp, 
jute and braided cotton are not rec- 
ommended by the committee on main 
disinfection. 

For the past year and a half, Des 
Moines has been using Fibrex, a pack- 
ing made of chemically treated paper, 
which has worked out to be more satis- 
factory and cheaper than the hemp pre- 
viously used. The material can be 
used with either cement or lead joints. 
The use of Portland cement joints 
without any packing seems to be in- 
creasing in popularity, but this proce- 
dure has not been followed in Des 
Moines. 

The use only of thoroughly pre- 
sterilized packings and the exercise of 
sufficient care in cleaning the inside of 
water mains have helped to solve the 
difficult problem of water main sterili- 
zation. Only exceptionally should it 
be necessary to chlorinate a new water 
main in order to obtain good samples. 


Conclusion 


In addition to the fact that a good 
job of sterilizing can be done with 
quaternary ammonium compounds, such 
materials are very readily obtainable in 
smaller communities and can be used 
by inexperienced personnel. It ap- 
pears that a more general use of these 
compounds would be another step to 
ward furnishing safer water to the 
consumer. 
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CASUAL search of the literature 

reveals few references to the dis- 
infection of new tanks and reservoirs. 
Even the recently adopted California 
Section “Standards of Minimum Re- 
quirements for Safe Practice in the 
Production and Delivery of Water for 
Domestic Use” (1) have failed to make 
specific mention of this requirement, al- 
though they do state that “All pipe or 
conduits before being placed in service 
shall be completely disinfected in ac- 
cordance with A.W.W.A. Procedure 


for Disinfecting Water Mains” (2). 
The California Standards do require, 
however, that “The quality of water 
supplied for human consumption shall 
conform to Sections 3 and 4 of the U.S. 
Public Health Service Drinking Water 


Standards, 1946.” To insure compli- 
ance with this requirement or merely 
to follow good water works practice 
would necessitate the proper disinfec- 
tion of any new tank or reservoir 
through which water passes without 
chlorination at the outlet. 

There is room for argument on what 
would be a safe disinfecting concentra- 
tion for each individual tank or reser- 
voir. From an exact scientific stand- 
point, the concentration should, per- 
haps, depend upon the contamination 
present. No doubt coliform-free sam- 
ples have been obtained from new tanks 
with no disinfection at all, but the most 
generally accepted disinfecting concen- 
tration is a 50-ppm. chlorine residual. 
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The A.W.W.A. “Tentative Recom- 
mended Practice for Inspecting, Re- 
pairing and Repainting Elevated Steel 
Water Storage Tanks, Standpipes and 
Reservoirs” (3) includes a note recom- 
mending that, just prior to being placed 
in service, the tank be disinfected by 
filling with water to which enough 
chlorine has been added to give a 50- 
ppm. chlorine concentration. 

Disinfection could be performed in a 
number of ways, but, for the purpose 
of this paper, they will be classed under 
three methods: [1] disinfection with 
chlorine compounds added directly to 
the reservoir during filling; [2] dis- 
infection with straight chlorine and 
adding it to the filling water; and [3] 
spraying the walls, floor and roof with 
a chlorine solution. 


Method 1 


The first method—adding a chlorine 
compound directly to the tank while it 
is filling, or after it is full—is perhaps 
the easiest and simplest for small tanks 
that are accessible. Of the chlorine 
compounds obtainable, the calcium 
hypochlorite powders having 70 per 
cent available chlorine (HTH, Per- 
chloron and others) would be the logi- 
cal selection under most circumstances. 
The powder should be evenly scattered 
over the water surface, preferably as 
the tank is filling, although it may be 
done after the tank is filled. A 10,000- 
gal. tank would require 7.2 lb. of the 
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powder to give a dosage of 60 ppm. 
which, after the chlorine demand has 
been satisfied, should produce a chlo- 
rine residual of approximately 50 ppm. 
With reasonably even distribution of 
material, the dispersion of the chlorine 
will be good. No special equipment is 
required, although the operator should 
wear goggles to prevent the possibility 
of the powder getting into his eyes, and 
a respirator to prevent irritation of the 
membranes of the nose and throat. 
Should the diameter of the tank be too 
great for a satisfactory distribution of 
the powder by scattering, the com- 
pound can be dissolved in water and 
the solution sprayed over the area be- 
yond scatter reach. Almost any hand 
pump that will throw the required 
stream will be satisfactory, if properly 
washed out after use. As an example, 
the stirrup pumps distributed under 
the civilian defense program and later 
made available at very low cost have 
been found to work quite well for di- 
ameters up to 25-30 ft. If any of the 
liquid chlorine compounds are to be 
used, they may be sprayed over the 
water surface with the same type of 
equipment. 

As a variation of this method, any 
of the chlorine compounds could be 
added to the water coming into the 
tank if the necessary equipment were 
available, although such a _ method 
would probably be desirable only if it 
were particularly difficult or dangerous 
to get the material to and spread it 
from the usual access at the top of the 
tank. 

Although disinfection is practically 
instantaneous with a 50-ppm. residual, 
a factor of safety must be provided. 
The previously mentioned A.W.W.A. 
tank specifications (3) recommended 
that the water be kept in the tank at 
least six hours and, if possible, 24 
hours, before dumping. 


Method 2 
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The second method, involving the 
addition of straight chlorine (either as 
a gas or in solution) to the incoming 
water while the tank is being filled, 
requires the use of some type of port- 
able equipment. Solution feeders are 
no doubt most commonly used. The 
portable equipment needed includes the 
pump and the necessary hose for pump 
suction and chlorine solution discharge. 
Also required are the cylinders of chlo- 
rine, and connections to obtain a water 
supply for the chlorinator and to dis- 
charge the chlorine solution into the 
incoming line. The chlorine dosage 
may be such as to provide a 50-ppm. 
residual, with the addition to continue 
during the entire filling of the tank, or 
a heavier dosage may be used, permit- 
ting treatment to stop as soon as suffi- 
cient chlorine has been added to give a 
50-ppm. chlorine residual in the water 
when the tank is full. 

With this method, the time required 
for tank disinfection is primarily de- 
pendent upon the capacity of the equip- 
ment and the amount of chlorine that 
can be withdrawn from the cylinder 
or cylinders without freezing. If high 
rates are to be used, some method of 
adding heat to the cylinder is neces- 
sary. One simple method is to run a 
stream of water continuously over the 
cylinder, and, with such practice, a 
chlorine withdrawal rate of 450 Ib. per 
24 hours has been maintained with one 
150-lb. cylinder until it was approxi- 
mately three-fourths empty. 

If circumstances made it desirable, 
chlorine could be introduced as a gas 
into the incoming water with the aid 
of dry-feed equipment and an appropri- 
ate diffuser, provided the back pressure 
were low. Actually, the chlorine could 
be fed direct from the cylinder through 
the diffuser into the incoming water 
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without the aid of equipment and with 
chlorine residual tests run on the tank 
water as a control measure. This 
method is crude from the standpoint 
of control, however, and somewhat 
hazardous as well, for, if water were 
to get back into the chlorine cylinder, 
a leak might result or else subsequent 
use of this container without thorough 
cleaning and drying would probably 
damage the equipment. 

As a further improvement of this 
method, the normal overflow pipe may 
be plugged and additional water added 
to disinfect all parts of the tank below 
ventilator openings. This is particu- 


larly desirable if roof members were 
subject to bird or other contamination 
during construction. 

The author’s experience with the 
second method has shown it to be very 
efficient. About 400 ship potable water 
tanks were disinfected in this way dur- 


ing the last war, none of which was re- 
jected by the authorities. 


Method 3 


The third method—a_ continuous 
washing of the walls, floor and even 
roof with a spray containing about 500 
ppm. of chlorine—has, it is believed, 
been used only during the last few 
years. No reference to such a method 
has been found in the literature, and its 
first use by the San Francisco Water 
Dept. was dictated by circumstances. 
A 250,000-gal. tank erected several 
years ago had to be placed in almost 
immediate service. Time would not 
conveniently permit the complete filling 
of the tank and its emptying after a 
24-hour retention period. Further- 
more, facilities were not available for 
the quick release of this amount of 
water in the area. Therefore, the 
spray method was decided upon, and 
the tank was disinfected in this manner 
in June 1943. 
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With no precedents to use as a 
guide, a two-hour spraying period and 
a 200-ppm. chlorine concentration for 
the spray were adopted. When the 
tank was sprayed, however, increased 
concentrations were tried without any 
difficulties being experienced by the 
operator. On subsequent jobs, con- 
centrations of 350-700 ppm. were used 
with no detrimental effects. As the 
full chlorine concentration in the spray 
is doubtless not maintained between 
passes, a figure of 500 ppm. is offered 
as a recommended concentration to be 
used in the spray for wetting tank and 
reservoir walls over a two-hour period. 
This would seem to give a most ade- 
quate factor of safety for disinfection 
without harming the common protec- 
tive coatings. 

The equipment required for this 
method is a solution-feed chlorinator 
with high-pressure fittings, a pump to 
provide an adequate water supply, suc- 
tion hose for the pump, sufficient chlo- 
rine discharge hose with appropriate 
nozzle for convenient spraying in the 
tank, and a gas mask and raincoat for 
the operator in the tank. For safety 
precautions, an additional gas mask, 
some rope and a lineman’s safety belt 
should be provided. 

The San Francisco Water Dept. uses 
portable chlorination equipment, built 
some fifteen years ago, consisting of a 
Wallace and Tiernan high-pressure 
chlorinator (Type A303), a 25-gpm. 
triplex pump driven by a gas engine 
and all necessary accessories mounted 
on a trailer with space provided for 


150-'». chlorine cylinders. Usually 100 


ft. of 1l-in. hose is used to carry the 
‘chlorine solution discharge, and the 


nozzle is made up of a }-in. pipe nipple 
with a } X }-in. reducer attached to a 
}-in. pipe nipple which is inserted into 
the 1-in. hose. A more efficient stream 
could be obtained with a regular #-in. 
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fire hose nozzle, but its life would be 
somewhat limited by the corrosive ac- 
tion of the chlorine solution, and its 
purchase hardly seems warranted. In- 
jectors of size 193 or 242 are used on 
the chlorinator, and the water pressure 
from the pump is usually maintained 
in a range from 200 to 300 psi. A 
water pressure of 300 psi. on a No. 193 
injector will, according to the Wallace 
and Tiernan injector-operating water 
curves, throw a 17-gpm. stream, requir- 
ing a chlorinator setting of 102 lb. per 
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relief man, who sits on the top of the 
tank at the opening and watches opera- 
tions. The spray man, who is dressed 
in boots, raincoat and gas mask, finds 
the work somewhat warm and uncom- 
fortable, and, therefore, the men ordi- 
narily change places at about 20-minute 
intervals. Each operator checks his 
mask for leaks before entering the tank 
and, although the work is not particu- 
larly hazardous, the spray operator, as 
a precautionary measure, wears an 
ordinary lineman’s safety belt, to which 
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24 hours to give a chlorine concentra- 
tion in the stream of about 500 ppm. 
Similarly, a water pressure of 200 psi. 
on a No. 242 injector will throw a 22- 
gpm. stream, requiring a chlorinator 
setting of 132 lb. per 24 hours to give 
a 500-ppm. chlorine concentration in 
the discharge. If pressures are inade- 
quate to reach the top of the tanks, the 
usual solution is a smaller nozzle. 
Normally, three men are on the job, 
one with the chlorination equipment, 
one man in the tank spraying, and a 
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Comparison of Costs of Disinfection Methods 


1.0 2.0 3.0 


is attached a rope running through the 
access way at the top of the tank. 

If access to the tank is by a manhole 
near the bottom of the tank, operations 
are somewhat simplified and two men 
can easily perform the job. 

The top and walls of the tank are 
sprayed for two hours with the tank 
drain valves closed, permitting the 
highly chlorinated water to collect on 
the floor. Any grossly contaminated 
particles, if present on walls or ceiling, 
will probably be washed to the floor, 
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where they may receive even more than 
the two-hour contact with the chlo- 
rinated water. Following the spraving 
operation, the water may be immedi- 
ately drained from the tank, or, if time 
allows, draining operations may be 
delayed until the next day. 
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the water, permitting two sprayers to 
operate, might be desirabie to speed up 
the work. 


Comparison of Methods 


For comparison purposes, Fig. 1 and 
Table 1 have been prepared, showing 


TABLE 1 
Comparison of Disinfection Costs 


Tank or Reservoir Capacity—gal. 


20,000 | 50,000 | 100,000) 300,000 700,000 | 1.000.000 5,000,000 
| 


Method 1—HTH (70% Cle) 


Material used—/b. 

Material cost—$/lb. 

Material cost—$ 
Labor—man-hours 

Labor cost ($1.75/hr.)—$ 
Water cost (10¢/1,000 gal.)—$ 


Total cost—$ 


71.3 | 214 499 713 3,565 
0.28 0.28 0.26 0.26 0.24 

19.96 | 59.92 | 129.74 | 185.38 | 855.60 
4 6 12 16 48 
7.00! 10.50} 21.00 | 28.00 84.00 


10.00; 30.00 | 70.00 | 100.00 | 500.00 


100.42 


36.96 220.74 | 313.38 | 1,439.60 


Method 2—Cle—Filling Tank 


Material used—/b. 

Material cost (10.5¢/lb.)—$ 
Labor—man-hours 

Labor cost ($1.75/hr.)—$ 

Waste water cost (10¢/1,000 gal.)—$ 
Equipment charge—$ 


Total cost—$ 


50 150 350 500 
5.25|} 15.75 | 36.75 | 52.50 
8 12 24 30 

14.00; 21.00 | 42.00} 52.50 

10.00 | 30.00 | 70.00 | 100.00 
5.00; 5.00; 10.00} 15.00 

71.75 | 158.75 


34.25 220.00 


Method 3—Cle—Spraying Tank 


Material used—lb. 12.5 
Material cost (10.5¢/lb.)—$ 1.31 
Labor—man-hours 12 
Labor cost ($1.75/hr.)—$ 

Waste water cost (10¢/1,000 gal.)—$ 
Equipment charge—$ 


Total cost—$ 


21.00 | 21.00 
0.30! 0.30 
5.00| 5.00 


27.61 | 27.61 


12.5 12.5 12.5 12.5 20.00 
1.31 1.31 1.31 1.31 2.10 
12 12 12 12 18 
21.00; 21.00; 21.00} 21.00 31.50 
0.50 0.50 0.70 1.00 10.00 
5.00 5.00 5.00 5.00 10.00 
27.81| 27.81 | 28.01 


34.31 53.60 


This method is applicable for any 
size of reservoir, provided sufficient 
chlorine solution discharge hose is 
available. For large reservoirs, how- 


ever, a larger stream or even splitting 


the estimated cost of disinfecting tanks 
or reservoirs of various sizes by each 
of the three methods. Certain assump- 
tions were necessarily made : labor cost, 
$1.75 per hour; waste water cost, 10¢ 


‘ 

14.3 (38.7 | 
0.48 | 0.28 
re 6.86 | 10.00 | = 
3.50} 7.00 
ie 2.00 | 5.00 | 
12.36 | 22.00 | 
10 |25 | | 2,500 
1.05 | 2.63 | 26250 § 
4 6 | 130 — 
| 7.00 | 10.50 | | 227.50 
| 2.00| 5.00 | 500.00 © 
5.00 | 5.00 | 75.00 
15.05 | 23.13 | 1,065.00 
| 12.5 | 
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per 1,000 gal.; and portable equipment 
charge, $5.00 per day (eight hours or 
less). As the equipment was assumed 
to be on the job, any haulage charges 
would be extra, and no allowance was 
made for the crew’s travel time. The 
maximum output of the equipment was 
assumed to be 500 Ib. of chlorine per 
24 hours, and an operator was assumed 
to be present while the equipment was 
in use. Chemical costs were figured 
from current prices: chlorine—150-Ib. 
cylinders; hypochlorite—5-lb. cans in 
case lots for tanks under 50,000-gal. 
capacity, and 100-lb. drums for larger 
tanks. Dosages for Methods 1 and 2 
were assumed to be 60 ppm. to give a 
50-ppm. residual. 

The advantages of Method 1 are pri- 
marily for small tanks, of 50,000 gal. 
or less. No special equipment is re- 
quired, one man can do the job, good 
distribution of the hypochlorite can be 
attained and only a relatively small 
amount is required. The disadvan- 
tages of the method are that the mate- 
rial is too expensive to warrant its use 
for large tanks or reservoirs, some 
hazard is involved in treating elevated 
tanks, and difficulties may be encoun- 
tered in distributing the material over 
very large areas. 

The second method seems to have no 
general advantage over the other two 
from an economic standpoint, with the 
assumptions here used. It would have 
certain operational advantages, how- 
ever, when disinfecting elevated tanks 
and would have a cost advantage over 
Method 1 on all but small tanks. It 
would be advantageous to employ this 
method rather than Method 3 if the 
chlorinated water could be reused to 
disinfect lines leading to or from the 
reservoir. The prime disadvantage is 
that portable equipment is necessary 
and the rate at which chlorine can be 


Jour. AWWA 


added to the water is limited to the ca- 
pacity of the equipment, which would 
seldom exceed 500 Ib. a day. 

The third method is economically 
advantageous for all tanks or reser- 
voirs with capacities in excess of about 
100,000 gal. Little water need be 
wasted, and the job can be completed 
and the tank put in service within a 
comparatively short period of time. 
The disadvantages are that more men 
are usually required during operations, 
additional equipment is needed, some 
hazard is involved in working in an 
atmosphere containing chlorine gas and 
the method is not well adapted for ele- 
vated tanks. 


Selection of Method 


Assuming that equipment and facili- 
ties are available, selection, in general, 
will favor Method 1 for tanks of 
50,000-gal. capacity and under, Method 
2 for elevated tanks and Method 3 for 
tanks and reservoirs of more than 
100,000-gal. capacity. The cost curves 
particularly emphasize the value of the 
spray method in the larger-capacity 
reservoirs. With tanks having capaci- 
ties ranging from 50,000 to 100,000 
gal., the costs of all three methods are 
fairly comparable, and the choice will 
be governed by local conditions and 
individual preferences. 
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The proverbial good from that ill wind that almost blew the North- 
east down right after Thanksgiving seems to have been deposited in good 
part to the credit of public water utilities in the New York metropolitan 
area. With almost 300 deaths and at least half a billion dollars in property 
damage throughout the area, the blessing did almost too good a job of 
disguising itself, but there’s little question that it took a load off the minds 
of the many water works men who had been fretting about reservoirs which 
were below the danger mark for a second year in a row. The big blow 
itself and two smaller ones that followed hard on its gale brought with them 
enough rain to send some water over the top at New York City’s Schoharie 
Reservoir and to boost supplies generally to figures that more than doubled 
those of last year. Next thing you know, the area will be borrowing 
California’s boots and worrying about a flood. 

Speaking of the rain, though, we are glad to report that, although the 
city’s rainmaker was out during the height of the storm trying to wring 
the last drop out of those clouds, no one took time out from his own gust 
bust to blame it all on Dr. Howell. 


Rainmakers have, as a matter of fact, managed somehow to get a 
foot inside the door of respectability—not only in New York when New 
Yorkers weren't looking, but almost everywhere and for apparently better 
reasons. 

Most recently it has been the king-size King Ranch of Kingsville, 
Tex., which has given its blessing—in the form of a contract to Precipi- 
tation Control Co. of Phoenix, Ariz., for a trial project during this winter. 
Thus, with Arizona, California, Nevada and New Mexico already lined up 
behind the seeders, we have the makings of a solid Southwest. And if that 
expression has a familiar ring of a different timbre, lend an ear to General 
Electric’s Dr. Bernard Vonnegut, discoverer of silver iodide seeding, who 
spends a good bit of his time these days sounding the alarm of politics and 

(Continued on page 2) 
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(Continued from page 1) 


controls—even diplomacy—as imminent interferences with indiscriminate 
insemination. 

And if worry about government interference isn’t the last word in 
respectability, worry about a suit for damages must be. Thus, when the 
Bar Association of the City of New York selected as a subject of its annual 
moot court competition for the Samuel Seabury Silver Bowl the case of 
John Fayerweather v. Henry Wetmore and Rain Control, Inc., seeding 
was sold. Although the winning team of Georgetown University law 
students took the part of John Fayerweather, the panel of six judges, which 
included such famous names as Associate Justice Jackson of the Supreme 
Court and Judge Harold R. Medina of the U.S. District Court, held that 
no legal precedent came out of the arguments of student lawyers from 42 


. different law schools throughout the country. Moot though the suit was, 
however, it probably seeded some of the best legal-minds-to-be in the 
country. 


What price respectability ? 


Monroe doctrine experienced a temporary setback last November, all 
because a water main scraper stuck in that New York village’s only supply 
line. Not that Monroe’s indoctrinees cared—what with no school and no 
bath water the decadent little imperialists were having a ripsnorting time. 
It was their parents who suffered—a real water shortage, too, despite the 
fact that the lake to which their mains connected was full and ready to serve. 

All in all, the metal ball scraper that was put in the main at the lake to 
be forced through by water pressure spent a full five days in the line choking 
off all or all but a trickle of water, despite even the booster pumping by the 
fire department. When at the end of that time the water started trickling 
a little faster, the problem still wasn’t solved, for the scraper was still in 
the line—and cutting it out would, of course, require still another shutdown. 

What Mayor Peter L. Smith and his Monroe village board need is 
an Open Door. 


(Continued on page 4) 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 
P. O. Box 307 Muscatine, lowa 
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STAR PERFORMERS 
ACROSS THE NATION 


I. show business only the best get star billing. 


It takes years of outstanding performances. 
to win public acclaim. 


Bookings in Water Departments everywhere 
tell a story of star performance by 
HYDRO.TITE and FIBREX . . . Joints that don’t” 
leak . . . that are bacteria-free. 


HYDRO.TITE, with over 35 years of dependable 
service, is the easy-melting, self-sealing 
compound for bell and spigot joints. Comes 

in powder, packed in 100 Ib. moisture-proof 

bags —and in solid LITTLEPIGS in handy 

50 lb. cartons. 1/5 the cost of lead! ; 


FIBREX, the chemically treated, bacteria-free, ' 
joint packing . . . comes in 3/8”, 1/2”, 5/8” 
sizes in 60 Ib. reels. 1/2 the cost of - 

braided jute! 1/4 the cost of rubber! 


Let these stars perform for you. — 


Free working samples on request. — 


HYDRO-TITE and FIBREX IN STOCK IN 


Seattle, Wash. 
Memphis, Tenn. 
Orlando, Fie. 
Boston, Mass. 


HYDRAULIC DEVELOPMENT CORP. 


MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 
General offices and works W. Medford Sta., Boston, Mass. 
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United effort by the entire membership of A.W.W.A. is required for 
the preparation of the Tenth Edition of Standard Methods. An appeal 
from Ray L. Derby, committee chairman, requests that members corre- 
spond with the relevant subcommittee chairmen concerning revisions or 
improvements they feel should be made in the manual. Addresses of the 
chairmen, who are listed below, may be found in the 1950 Directory, or the 
A.W.W.A. office will forward letters addressed to them in its care. 


Subcommittee and Topic Subcommittee Chairman 


S-3 Color and turbidity William L. Harris, Grand Rapids, 
Mich. 
S-4 Taste and odor Oscar Gullans, Chicago, III. 
S-5 Volatile suspended and fixed K. W. Brown, San Francisco, Calif. 
solids, residue by evaporation, 
residue by electrolytic con- 
ductance 
S-7 Alkalinity, acidity, carbon diox- Michael Taras, Dearborn, Mich. 
ide 
S-9 Total hardness, calcium, and Joseph J. Connors, Oakland, Calif. 
magnesium 
S-10 Sodium and potassium flame Edward B. Showell, Wilmington, Del. 
photometry 
S-11 Silica, iron, aluminum, manga-_ R. A. Bardwell, Danville, Ill. 
nese 
S--12 Copper, lead, zinc, chromium John T. Cross, Chicago, III. 
S-14 Fluoride Charles A. Black, Gainesville, Fla. 
S-16 Phosphates Charles E. Kaufman, Pittsburgh, Pa. 
S-17 Sulfate Robert S. Ingols, Atlanta, Ga. 
. S-19 Residual chlorine, chlorine de- H. H. Gerstein, Chicago, IIl. 
| mand 
| S-22 Test interference by free chlo- Howard M. Nelson, Jacksonville, Fla. 
rine 
S-23 Chlorides, bromine, iodides Martin E. Flentje, Philadelphia, Pa. 
General comments should be addressed to Ray Derby, Box 3669 Ter- 
minal Annex, Los Angeles 54, Calif. 


Winters sure is hot these days, so hot in fact that they've had to 
bring water cooling into the picture—into movie actress Shelly Winters’ 
forthcoming picture, that is, where she and actor John Garfield do some 
of what her unwaterwise press agent calls “cuddling in the chlorine.” That 
it’s really water in which the “action” takes place and, furthermore, that 
“it’s sexier that way,” Shelly, herself, has been all too ready to confide, 
“in quotes.” And who among us is to say it isn’t good clean fun? . 
With Winters here can springs be far behind? 


(Continued on page 6) 
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BLOCKSON 


sodium 
fluoride 


Minimum Purity 98% 
. 45% Fluorine Content BLOCKSON 


silico- 
fluoride 


98.5% Na2SiFs 

BLOCKSON IS 60% Flvori 

ONE OF THE esntent 

LARGEST PRODUCERS 
OF THESE TWO 
PRODUCTS — ASSURING 

A DEPENDABLE 

SOURCE OF 

SUPPLY 


CHEMICALS BLOCKSON CHEMICAL CO, 
Joliet, Illinois 
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Copies of “Proceedings of the Fifth Industrial Waste Conference” 
are now available from Purdue University. Orders for the 430-page bul- 
letin, which is priced at $1.00 per copy, should be addressed to Dean W. A. 
Knapp, Executive Bldg., Purdue University, Lafayette, Ind. The Sixth 
Conference is to be held February 21-23, 1951. Further information may 
be obtained from Prof. Don E. Bloodgood. 


Reprinting of the 1943 and 1944 reports of the Committee on De- 
preciation of the National Assn. of Railroad and Utilities Commissioners 
has made these reports available again, bound together as a single volume. 
Copies may be obtained from NARUC, Box 684, Washington 4, D.C., at 
a cost of $4.50. 


Reilly Tar & Chemical Corp. has just opened a new plant at Lone 
: Star, Tex., for the production of pipeline enamel and other tar products. 
The plant will use the entire by-product plant output of the new Lone Star 
: Steel Co. foundry, which began operations simultaneously (see November 
P&R, p. 18). 


(Continued on page 8) 
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LIMITORQU 
DEPENDABLE 


— valves 


Limitorque operates b 
the “‘push of button 
from either remote or 
nearby control panel... 
; prevents damage to stem, 
seat, disc, gate or plug, 
4 because Torque Seating 
Switch limits the torque 
~ and thereby shuts off the 
motor before trouble can 
occur . . . actuated by any 
A available power source . . . 
fits all types of valves. 
A LimiTorque installation at a mid-west pumping station. LimiTorque may be ob- 
tained through valve man- 
PHILADELPHIA GEAR WORKS, Inc. ufacturers. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. Write for catalog on your 
NEW YORK © PITTSBURGH * CHICAGO © HOUSTON Business Letterhead, 


in Conede: Williom end J. G. Greey Limited, Toronto please. 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 
ipalities in the U. S. 


“Watch Dog” models 
. . . made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON METER CO. 


296 South Street, Newark 5, New Jersey 
» 


SUBSIDIARY OF 


WORTHINGTON 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
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(Continued from page 6) 

The use of a-c. network calculators for distribution system analysis 
has aroused considerable interest in this age of technical marvels. Last 
month’s publication of a paper by Suryaprakasam, Reid and Geyer (De- 
cember issue, p. 1154) was the second in the JourNAL. The September 
issue of the Texas Engineering Experiment Station News (p. 16) men- 
tions similar work done on the $250,000 calculator of the Texas A&M Re- 
search Foundation. And back in April (p. 347; also see this issue, P&R, 
p. 22) Mcllroy described in the JouRNAL a type of electric analyzer utilizing 
specially designed nonlinear resistors, in which the electric current—water 
flow analogy can be maintained over a wide range without inaccuracy. 
The day may yet come when each glass of water is ordered by push-button 
and its delivery is charted and computed by an electronic brain. Re- 
searchers with imagination might even couple individual delivery with 
custom-treatment : softening (and maybe even heating) for bath or laundry 
water, the addition of wetting agents for firefighting, and even a slug of 
fluorides for the little tots to sip. 


Plugged, wooden or what-have-you, a nickel, these days, is about 
as useful as the buffalo which appears on it. That was the text of a recent 
discourse by Columnist Bill Ladd in the Louisville, Ky., Courier Journal 
and that’s been the text of our own tears for years. About all you can 
get for a Louisville nickel these days, Bill pointed out, is a newspaper, a 
picture postcard or an underprivileged Christmas card. A New York 
nickel is about the same, what with six-cent candy, eight-cent bus fare, and 
dime subways, dime telephone calls—even dime coffee at the Automat. 
Worse than that, the pinball machines give you only a single ball for a 
nickel now, whereas you used to be able to get five times the exercise and 
entertainment for the money. Is it any wonder, then, that, with his 
week’s savings burning a hole in his pocket, Bill had to get in touch with 
Henry Gerber, President of the Louisville Water Co., to make a sound 
investment—one ton of water, that is, purified, delivered and uninflated. 
(Continued on page 10) 
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WATER FILTRATION PLANT—Ecusta Paper C 
gallons per day, J. E. Sirfine & Co. 


THE SAMPLE TABLE for circulating and drawing 

— of water at different points in process 

of treatment and from effivent of each filter— 
Laboratory in background. 


THE PIPE GALLERY at the Front of the Filters 


‘orp., Pi Forest, N. C., 


, Greensville, $. C., Consulting Eng 


Where Pure Water is 
more than important 
... dt is ESSENTIAL 


The consistent high quality of 
Ecusta cigarette paper depends di- 
rectly on the continuous supply of 
pure water coming from their 
Roberts equipped filtration plant 
—one of the most modern installa- 
tions in industry today. 

Municipalities as well as indus- 
trial plants have long recognized 
the year-in year-out dependability 
that is built into every Roberts 
installation. 


MECHANICAL 


Ropers Fierce Meo. Co. 
DARDY, PENNA. 


ROBERTS FILTER MANUFACTURING CO. 


638 COLUMBIA AVENUE 


e DARBY, PENNSYLVANIA 
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(Continued from page 8) 

Got a thirst? Corn can quench it. Figures cited by Virgil Overholt, 
state agricultural engineer in Ohio, indicate that it takes 20 tons of water 
to make a single bushel of corn. And when you consider how many bushels 
it takes to make a single gallon of corn, you ought to get the idea. 

On the basis of old Overholt’s calculations we can point out that, 
even if we were to drink eight glasses of water a day, it would take us 
more than 27 years to consume the equivalent of what goes into one bushel 
of corn. On the basis of our own, we feel certain that, as corn, we could 
toss off a 27-year supply of drinking water without letting go of the jug. 
All of which ought to give a lot of people a boost up on the water wagon. 


Talk of going on the water wagon, though, reminds us of Sam Kutz 
of Oklahoma City, who actually made a business of it. Having retired 
after a 24-year career as a successful bootlegger in dry Oklahoma, Sam went 
to work again on January 1—as a city constable. What Sam’s exact motives 
were in wanting, as he said, “to-get on the other side of the fence,” we 
aren’t sure, but certainly Oklahoma City’s voters are to be commended upon 
their recognition of excellent qualifications for enforcing their dry laws. 
As a matter of fact Sam was unopposed in either the primaries or in the 
general election, which is probably more than can be said of his entry into 
his previous profession. 


That still small voices are operated by the same people who may later 
manipulate uproarious ones is a fact that commissioners of the North Jersey 
District Water Supply Commission are now trying to turn to their own 
advantage. Having played host to fourth-graders of a Montclair school 
at its Wanaque Reservoir, the commissioners were tickled pink to receive 
thank-you letters from three of them and to learn, for instance: 


We appreciate you for letting us come to the dam. We liked the control 
station, it was nice. We liked the beautiful grass. 

We liked the dam with its slanted face. And we liked the beautiful blue 
water. It makes the mountain beautiful. 


or, from a young lady: 
We appreciate your letting us come to Wanaque Dam. It is a beautiful place 
to live at. I hope you protect it. And I don’t want anybody swimming in it, 


because I don’t want to drink dirty water and I don’t think anybody else would 
either. 


If such sentiments can be inculcated in nine-year-olds by a single trip 
to a reservoir, the commissioners feel, it should be part of a water works’ 
future planning to establish a youth education movement. What with the 
anguished howl now being heard about North Jersey’s Ramapo River 
diversion project, appreciation such as the above gets a warm welcome. 

Don’t rob the cradle, but be sure to sign it up. 

(Continued on page 12) 
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RENSSELAER 
MAIN 


VALVE 
Caml | 


ITS MECHANICALLY 


LOCKED SHUT 


ERE’S another feature of the famous Rensselaer THE 
Hydrant—NO FLOODING if barrel is broken. FAMOUS 
The mainvalve is MECHANICALLY LOCKED shut RENSSELAER 


by steel forgings bearing solidly against the case. payp RANT 
Valve seats stay tight—won’t leak or scar. This 
Hydrant can’t open unless the stem is rotated. 


What's more, if the standpipe is broken off, the 
ground line flange makes replacement quick and 
easy—no pavement breaking, no digging. 


Yes, this Rensselaer Hydrant is a first-class invest- 
ment. All working parts lift out easily, quickly. 
No water hammer. Drains fast without clogging. 
Solid bronze gives long life to vital parts. In short, SEE tow... 
SOUND DESIGN, a sound buy, proven by THE FLANGE aT 
thousands in service making good the Rensselaer GROUND LINE 
reputation. See a Rensselaer Representative for wae 
details—just call our nearest office. 


7 LEADERSHIP FOR OVER 65 YEARS 


RENSSELAER 


VALVE COMPANY 
Hydrants © Gate Valves ® Square Bottom Valves 
Check Valves ® Tapping Sleeves and Valves @ Air Release Valves 


TROY, NEW YORK 


Division of Neptune Meter Company 
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(Continued from page 10) 
A concrete or pavement saw for making neat openings in street sur- 


. faces for excavation is being offered by Clipper Mig. Co., Dept. JA, 2800 


Warwick, Kansas City 8, Mo. The Clipper Concrete Saw, gasoline or 
electric powered, is available in three portable models, each offering a cut- 
ting speed of 12 fpm. in asphalt and up to 5 fpm. (1-in. cut) in limestone 
concrete. Maximum depth of cut is 6$ in. 


A mechanized method of analyzing consumption and billing for rate 
study purposes has been developed by Recording and Statistical Corp., 100 
Sixth Ave., New York 13, N.Y. With the use of a bill frequency analyzer, 
an instrument which electrically sorts and tabulates consumption in as 
many as 300 steps, it is possible to produce a report showing instantly the: 
number of bills (or customers) together with their total consumption in 
gallons or cubic feet for any consumption step. A “consolidated factor” 
column, which shows the cumulative consumption in any step for all bills, 
makes possible the speedy determination of the revenue which a rate in- 
crease in any given block could be expected to produce. The device was 
used with considerable success by electrical utilities before being offered 
to the water supply field. 

(Continued on page 14) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET . NEW YORK, N. Y. 
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NATURAL EMERGENCIES 
CIVILIAN DEFENSE 


For use in by-pass around 


variable orifice to 
light residual 
use 


%Proportioneers% equipment for Chlorine Dioxide treatment is ideal 
for the emergency sterilization of a portion of a system while in use, 
without taste and odor difficulties. Faced with the necessity for main 
sterilization while the mains were in use, a Rhode Island town of 30,000 
persons used %Proportioneers% equipment with complete success. One 
10” main 8,000 ft. long was put in use after 20 years and sterilized over 
a two weeks period. A residual of 0.5 ppm as measured with O.T. gave an 
actual residual of approximately 1.5 ppm Cl! and C10. without taste 
or odor. Installation was easily made in a by-pass as shown in the 
diagram. Sterilization was entirely successful. 


Chlorine Dioxide feeding with %Proportioneers% equipment is simple, 
automatic, and always in exact proportion to flow through the main. 
Pressure in the main operates the Chem-O-Feeders, without need of 
electricity or other outside power. The system is complete with Treet-O- 
Control Meter and improved Chlorine Dioxide Generator. 


Now is the time to prepare for emergencies — be Vj 
ready! Write today for complete information. 
%PROPORTIONEERS, INC.% 365 Harris Ave., Providence 1, 
Rhode Island. 
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(Continued from page 12) 


Cyrus W. Rice has stepped down as president of Cyrus Wm. Rice 
& Co., consulting water chemists, in favor of H. E. Einert. He will con- 
tinue, however, as board chairman. 


W. F. Weimer has been appointed advertising manager for Rockwell 
Mfg. Co. He succeeds William A. Marsteller, who has resigned to estab- 
lish a market consulting service. 


David B. Lee, chief sanitary engineer and director of the bureau of 
sanitary engineering for the Florida Board of Health, has been elected 
president of the Florida Public Health Assn. 


Walter Moffat Scott, commissioner of the Greater Winnipeg, Man., 
Water District—and also of the corresponding sanitary district—has re- 
signed after thirty years of service. He had been chairman of the board 
of water commissioners from 1920 to 1949 and of the sanitary district 
group from its inception in 1937 until 1949. After retiring as chief com- 
missioner a year ago, he continued to serve on both boards, and is now 
making his retirement complete. 


(Continued on page 16) 


Now Available: 
WATER QUALITY 


TREATMENT 


Second Edition—Revised and Enlarged 


A.W.W.A.’s manual of Water Quality and Treatment brought up to date, with 
chapters on: source characteristics; aquatic organisms, quality standards, stream 
pollution and self-purification, impounding reservoir control, aeration, coagula- 
tion, mixing and sedimentation basins, disinfection, taste and odor control, filtra- 
tion, scale and corrosion control, softening, iron and manganese removal, boiler 
water treatment, fluoridation, and treatment plant control. With four appen- 
dixes and an index, that makes 451 pages. 


Price: For general sales, $5.00. For A.W.W.A. members sending cash with order, $4.25 


AMERICAN WATER WORKS ASSOCIATION 
500 Fifth Avenue New York 18, N.Y. 
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wilt Smith tapping equipment you can make branch 


connections up to 42” in diameter under pressure to any 
type or size of pipe, without interrupting service, draining 
the line, or riling the water. These machines are used with 
SMITH tapping sleeves, hat flanges, and tapping valves. 


The entire operation is quick, simple and satisfactory. 


Write for further information. 


FLOOR, STAND 


EAST ORANGE NEW JERSEY 
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(Continued from page 14) 


The gift horse angle was featured by Natural Resources Notes in 
noting the story of a portland cement company which, enjoined by court 
action to cease “damaging” nearby farms with dust discharged from the 
plant, put in dust collectors and sold the limestone dust to the complaining 
farmers for ‘land improvement. But, then, show us the water consumer 
who wouldn’t rather pay almost any price for his supply rather than get 
the same amount free through a fireman’s hose. 


A single-tank deionizer said to offer greater economy and simplicity 
of operation than multi-tank models is being offered by Elgin Softener 
Corp., Elgin, Ill. The use of cation and anion exchangers having a marked 
difference in density permits ready separation by backwash into two zones 
for individual regeneration. A multiport valve and supplementary con- 
trols govern backwashing, regeneration, mixing of exchangers for service } 
and actual operation. 


Cochrane Corp. has purchased the Pottstown Metal Products Co., 
which will be operated as an independent subsidiary. The metal company 

was Cochrane’s chief source of softener and filter shells and other parts. ‘ 
(Continued on page 20) 


M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 
On Request 


JOSEPH G. POLLARD CO., INC. 
Pipe Line Equipment 
New Hyde Park New York 
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just don’t come too big for Koppers! 


W Look at the 120-foot section of 66-inch steel pipe 
pictured above. It’s only a small fraction of the new 
10,000-foot intake pipe line of the Saginaw-Midland 
Water Project, Saginaw, Michigan. This entire pipe 
line, inside and out, has been protected against corro- 
sion with Koppers Bitumastic* 70-B Enamel. 

From start to finish, Koppers Contract Depart- 
ment handled this tremendous coating job. Some of 
the 40-foot joints weighed approximately 14 tons; 
yet Koppers skilled workmen, using specialized spin- 
ning equipment, easily coated the pipe’s interior with 
a glass-smooth spun lining. Saginaw can now be cer- 
tain that its pipe line will be protected against rust, 
corrosion and tuberculation . . . can be certain that 
the flow capacity will remain high. 

Why not submit your corrosion problems to our 
Contract Department? Write us today. 


PROTECTIVE COATINGS 


KOPPERS COMPANY, INC., Dept. 114-T, Pittsburgh 19, Pa. 
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Survival Under Atomic Attack. National Security Resources 
Board Doc. 130. U.S. Government Printing Office, Washington 25, 
D.C. (1950) 10¢ 


Intended for popular distribution, the availability of this 32-page 
booklet—either as a desk copy, in bulk (a 25 per cent discount is 
offered for quantities over 100) or as a source for quotation or repro- 
duction—should be noted by all public officials and others responsible 
for any facet of civil defense. In point-by-point question and answer 
style, it offers simple explanations of the dangers, the probabilities and 
the course of action to adopt. 


Atomic Warfare. Manual of Basic Training—Vol. II. Home 
Office Civil Defence Pamphlet No. 6. His Majesty's Stationery Of- 
fice, London (1950) 2s 


A more detailed exposition of the material covered by the U.S. 
booklet reviewed above, this British manual gives more technical 
information and data on heat flash, radioactivity, blast effect, and 
even explains the simple elements of atomic physics necessary for an 
understanding of the bomb’s workings. 


Engineering Hydraulics. Proceedings of the Fourth Hydrau- 
lics Conference, lowa Institute of Hydraulic Research, June 12-15, 
1949. Hunter Rouse, ed. John Wiley & Sons, New York (1950) 
$15 


Intended as a comprehensive reference work on applied hydrau- 
lics, this 1,039-page volume represents the combined efforts of thir- 
teen authors whose efforts were directed and correlated by the lowa 
Institute of Hydraulic Research. Chapters on flow principles, simili- 
tude and the use of models, flow measurement, hydrology, ground 
water flow, flow in pipes, water hammer, sediment transportation and 
hydraulic machinery are among those which round out the scope of 
the book. In preprint form, the chapters received a critical review 
at the 1949 conference of the institute and were extensively revised 
as a result. 

(Continued on page 20) 
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The Reading Meter : (Continued from page 18) 


Public Health Engineering—Vol. II. The food contact. 
Earle B. Phelps with Walter D. Tiedeman. John Wiley & Sons, 
New York (1950) $4 


Treating primarily of foods—especially milk and shellfish—food 
handling and food waste disposal, this volume will interest those whose 
public health activities are not limited to water supply matters. It 
forms a companion to the first volume of the series, which appeared 
in 1948 and dealt with man’s air and water contacts. 


Municipal Affairs. Ernest W. Steel. International Textbook 
Co., Scranton, Pa. (2nd ed., 1950) $5.50 


A revision of the 1941 edition, this book covers the general field 
of organization and administration of municipal departments and 
functions. Chapters on the relationship of the municipality with 
utilities, both publicly and privately owned, offer the water works 
specialist a concept of his place in the municipal scheme of things, 
from the manager or administrator's point of view. 


Ion Exchange Resins. Robert Kunin & Robert J. Myers. 
John Wiley and Sons, New York (1950) $4.75 


This text was intended both as an introduction and a reference 
work for this burgeoning field, and although designed to cover all 
applications it gives generous space to deionization and water soften- 
ing. Although it contains only 212 pages, of which the text proper 
occupies only 173, a prodigious list of 615 references points the way 
to those who want more information. The book’s chief value appears 
to reside in its usefulness as a survey of a very new and largely 
unorganized field. 


(Continued from page 16) 


The whole staff of the Lakemore, Ohio, water department joined 
A.W.W.A. in a body last month. ‘The body’s name was Oliver Russell 
Bush, only employee of the town’s water and sewer utilities. Among the 
duties Mr. Bush noted on his application were: “handle all repairs, billing, 
pumping, chlorinating, bookkeeping, meter reading, installations, collec- 
tions, deposits, etc.” In this one case, the application wasn’t returned for 
an explanation of etcetera, with the thought, of course, that a man’s spare- 
time activities are his own business, 
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Long-lasting Inertol paints 
specified in sparkling 
Fayetteville, N.C., plant 


Ramuc Utility, a glossy, chlori- 
nated-rubber enamel, beautifies 
walls, ceilings, concrete floors. 
Unaffected by lime in green con- 
crete. Stays colorfast, hard, un- 
der strongest cleansers. 


Torex Enamel lends 
sparkling, tile - like 
beauty to concrete 
filter basins ... adds 
to the general attrac- 
tiveness and cleanli- 
ness of the plant. 
Long-lasting, easy- 
to-clean Torex dis- 
courages mud-ball 
formation, is not 
softened by water, 
chlorine, soda ash 
alum. 


Chosen for attractiveness and durability 
by W. C. Olsen, Raleigh, N. C., Consulting Engineer 


Like Mr. Olsen, you will find, within 
the Inertol quality line, coatings to 
meet your exact specifications for 
water-, weather- and fume-resistance, 
elasticity, hardness, etc. Each prod- 
uct has been developed especially for 
Water Works application and has 
been completely proved in hundreds 


INERTOL 


480 Frelinghuysen Avenue 
Newark 5, New Jersey 


of installations across the country. 

Our Field Technicians will be 
pleased to discuss the Inertol line 
fully with you at your office. Or 
write today for the “Painting Guide,” 
an invaluable pamphlet for Design 
Engineers, Contractors and Plant 
Superintendents. 


co., INC. 


19 South Park, Department 1 
San Francisco 7, California 
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Correspondence 


Requirements 
with Accurate 


Bendix-Friez 
Instruments: 


The Bendix-Friez FW-1 
Water Level Recorder is 
portable and sturdy. It is 
widely used by govern- 
ment and other hydro- 
logical services. Charts 
and speeds are available 
for periods from 6 hours 
to 8 days. 


Universal Recording 
Rain Gage is vital in 
determining rain and 
snowfall for run-off 
purposes. Bendix-Friez 
also makes remote re- 
cording rain gages and 
other instruments, use- 
ful in water works 
WRITE: technology. 


FRIEZ INSTRUMENT DIVISION 


1436 TAYLOR AVENUE, BALTIMORE 4, MARYLAND 


AVIATION ConPoRATION 
Export Sales: Bendix International Division, 
72 Fifth Avenue, New York 11,N. Y, 


To the Editor: 


Some day I shall send you a little 
note giving you the details of letters 
which have been coming in from my 
paper last spring in the JouRNAL 
[April issue, p. 347]—letters which 
have been a source of real pleasure and 
interest. It’s interesting to watch the 
circulation travel around. The latest 
letter came from a consulting engineer 
in South Africa. It really keeps me 
busy. If anyone thinks the JouRNAL 
isn’t read, I know better! 


Matcotm S. McI.roy 
Prof. of Elec. Eng. 
Cornell Univ. 
Ithaca, N. Y.; Dec. 11, 1950 


. . and Downs 


To the Editor: 


. Looking at your JouRNAL from 
a position not directly in the water 
works field, I have these comments to 
make: 


1. The JourNAL has too many arti- 
cles on plant management, accounting 
practices, description of plants, etc., 
and not enough articles on technical 
subjects such as theory of treatment 
processes, application of statistics to 
interpretation of data, analytical meth- 
ods, effects of radioactive materials, 
etc. 

2. The contents page in the Jour- 
NAL is not conveniently located and 
I do not like advertising matter inter- 
spersed in abstracts, news of the field, 

KEENO FRASCHINA 
Richmond-Sunset Sewage Treatment 

Plant 
4545 Lincoln Way 
San Francisco 22, Calif.; Nov. 27, 1950 
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METER VALVE 
Saves installation costs where 
limited 


Permitting ‘‘in-line”’ setting of meters in 
tight space, the Ford Straight Ringstyle 
Valve also saves fitting labor and at 
least one coupling. 


This valve enjoys all of the advantages 
of the famous Ford Angle Ringstyle 
valve. Note these features: (A) Ring- 
style coupling that eliminates a pipe 
joint as well as a coupling (B) Recessed 
key that keeps deposits from damaging 
valve surfaces (C) ‘Set-in’’ threads to 
protect threads of iron pipe and (D) 
Bronze spring that keeps key in place. 
No leather gasket required, prolonging 
valve life. 


For full information, ask for Catalog 
that also contains details on many other 


meter-setting products for economy 
minded utilities. 


Wabash, Indiana 
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Professional Services 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


BLACK LABORATORIES, INC. 


Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


700 S. B. 3rd St. Gainesville, Fla. 


Cuas. B. Burpick Louis R. Howson 
Donato H. 


ALVORD, BURDICK & HOWSON 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Dis; 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 6 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Curnton L. Bocrrt Ivan L. Bocert 
J. M. M. Grete Rosert A. LiIncoLn 
M. Dirmars P. ACKERMAN 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES 
Geologists —Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 


Urbana, Illinois 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 


500 Fifth Avenue New York 18, N. Y. 


A. S. BEHRMAN 


Chemical Consultant 


Water Treatment 
Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Ill. 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 


Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse Disposal— Analyses 


110 William St. 
New York 7, N.Y. 


nas Hiat 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water Svuppty—Sewace Disposat— 
Hypraviic DEVELOPMENTS 
Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y. 
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BURGESS & NIPLE 
Consulting Engineers 
(Established 1908) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 


584 E. Broad St. Columbus 15, Ohio 


DE LEUW, CATHER & COMPANY 
Water Supply Sewerage 
Railroads Highways 


Grade Separations—Bridges—Subways 
Transportation 
Investigations—Reports—Appraisals 
Plans and Supervision of Construction 
150 N. Wacker Drive 79 McAllister Se. 
Chicago 6 San Francisco 2 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 


NORMAN O. ELDRED 
Consulting Engineer 


Water Works, Softening and Filtration 
Plants. Municipal and Industrial Water 
Conditioning Equipment of All Types. 


Established 1898 
C. E. Currron, H. A. Bennerr 
Chemist and Bacteriologist 


WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Kansas City rege land 14, Ohio Reports, gee. 
ity 2, 4, Ohi 
P.O. Box 7088 1404 BE. 9th St. 508 Draper m ee Mich. 
JAMES M. CAIRD FAY, 


Ralph W. Horne 
William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water Supptr anp 
SuweraGce anv Sewace TREATMENT—AIRPORTS 


Reports Designs Valuations 


Charles E. Spofford 


John Ayer 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


Cannon Bidg. Troy, N. Y. upervision of Construction 
Boston New York 
CAMP, DRESSER & McKEE | FINKBEINER, PETTIS & STROUT 
CarRLeTon 8S. FINKBEINER C. E. Perris 


Haroip K. Srrour 
Consulting Engineers 
Reports, Designs, Supervision, 
Water Supply, Water Treatment, Sewerage, 


Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 BE. Park Way at Sandusky 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 National Standard Building 
Houston 2, Texas 


Water Supply—Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting—Paving 

Light & Power Plants—Appraisals 


351 E. Ohio Se. Chicago 11 


PITTSBURGH 12, PA. CH-1624 
CONSOER, TOWNSEND FULBRIGHT LABORATORIES, Inc. 
& ASSOCIATES Consultants 


Chemists and Chemical Engineers 


Industrial Water and Waste 
Surveys 


Tel. 5-5726 


Box 1284 Charlotte, N. C. 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 
Water Works—Sewe 
Industrial Wastes—Garbage Disposal 
Roads—Airports—Bridges— Flood Control 
Town Planning—Appraisals 
Investigations & Reports 
Harrisburg, Pa. 


Scranton, Pa. Pittsburgh, Pa. 


Professional 
Seruices 


(contd.) 


G. L. GEISINGER 
Consulting Engineer 
Water Works—Treatment—Filtration 
Design—Operation— Reports 
Laboratory Analysis 


122 Elliott Ave., W. Seattle 99, Wash. 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 
Reports and Valuations 


2314 Girard Trust Co. Bldg. 
Broad St. & S. Penn Square 
Philadelphia 2 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 
Consultants to Municipalities since 1920 
Water, Sewerage, Paving, Power Plants, Airports, 
Public Buildings, Surveys and Appraisals 


241 Sheridan Rd. 
Menominee, Mich. 


521 Sexton Bidg. 
Minneapolis 15, Minn. 


IVAN M. GLACE 
Consulting Sanitary Engineer 


Water Supply and Purification 
Sewerage, and Industrial 
astes Treatment 
Design, Construction & Supervision of 
Operation 
Laboratory Service 


1001 N. Front St. Harrisburg, Pa. 


HORNER & SHIFRIN 


Consulting Engineers 


W. W. Horner 8S. W. Jens 
H. Shifrin E. E. Bloss 
V. C. Lischer 


Water Supply—Airports—Hydraulic Engineer- 
ing — Sewerage — Sewage Treatment— Munici- 
pal Engineering—Reports 


St. Louis 3, Mo. 


Shell Building 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 


of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Bivd. 
Chicago 4, Ill. 


HAVENS & EMERSON 


W. L. Havens C. A. Emerson 
A. A. Burcer F.C. F. W. Jones 


Consulting Engineers 
Water, Sewage, Industrial 


Wastes, Valuations— oratories 
Leader Bldg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


A. P. Harness, Jr. C. C. Walker 
F. L. Swickard B.I. Sheridan R. L. Lawrence 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


12 N. Third Street Columbus 15, Ohio 
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JONES, HENRY & 


SCHOONMAKER 
(Formerly Jones & Henry) 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 


Waste Dis 


Security Bidg. 


posal 


Toledo 4, Ohio 


Parsons, Brinckerhoff, Hall & Macdonald 
G. Gale Dixon, Associate 


Engineers 
Dams Water Works Sewerage 
Airports Bridges Tunnels 


Traffic & Transportation Reports 
Subways Foundations 
Harbor Works Valuations 
Power Developments Industrial Buildings 


51 Broadway, New York 6, N.Y. 


Highways 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and 


Purification, 


Sewerage and Sewage Disposal, 


Industrial Wastes, 


Valuations, 


Laboratory, City Planning. 


Park Building 


Pittsburgh 22, Pa. 


MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Ernest W. 
G. G. Werner, Jr. 


Ricuarp Hazen 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 


R. M. LEGGETTE 
Consulting Ground Water Geologist 


Salt Water Problems 
Investigations 
Reports 


Water Supply 
Dewatering 
Recharging 


551 Fifth Avenue 


New York 17, N. Y. 


THE PITOMETER COMPANY 


Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Penstock Gaugings 


New York 7, N. Y. 


50 Church St. 


Roberto Meneses 
Ground Water 


Water Supply 
Test Drilling 
Explorations 


Hoyos & Co. 
Engineers 


Geophysics 
Flow Tests 
Reports 


Design, Valuations & Supervision 
Reforma 12 


Mexico City 


LEE T. PURCELL 


Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; 
& Reports; Design; Supervision o 
Construction & Operation 


Analytical Laboratories 


1 Lee Place Paterson 1, N. J. 


METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 


Airfields 


Valuations 


Laboratory 


Statler Building 
Boston 
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THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 


Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. New York 55, N.Y. 


THE H. C. NUTTING COMPANY 


Engineers 


Water Distributi 
Water Waste 


on Studies 
Surveys 


Trunk Main Surveys 


Meter and Fire 
4120 Airport Road 


Flow Test 


Cincinnati 26, Ohio 


RIPPLE & HOWE 


Consulting Engineers 


O. J. B. V. Hown 
Appraisals— Reports 
Design—Supervision 

Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


426 Cooper Bidg., Denver 2, Colo. 
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NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


Professional 
Seruices 


(contd.) 


RUSSELL & AXON 
Consulting Engineers 
Geo. 8. F. E. Wencer 
WiiuraMson, Jr. 
Water Works, Sewerage, Sewage Disposa:, 
Industrial and Power Plants, Appraisals 
St. Louis 2, Mo. Daytona Beach, Fla. 


WARD & STRAND 
Engineers 
Water 
Sewerage 


Industrial Wastes 
Paving 


Power 
Drainage 
Industrial Building 


1 W. Main St. Madison 3, Wis. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


SMITH AND GILLESPIE 


Consulting Engineers 
Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 
P.O. Box 1048 Jacksonville, Fla. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 

Problems 


89 Broad St. Boston, Mass. 


STANLEY ENGINEERING 
COMPANY 
Waterworks—Sewerage 


Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine. Ia. 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers Consultants 
Civi!—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, 
Supervision, Appraisals 
1304 St. Paul St. Baltimore 2, Md. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Waste Disposal 
Structural 


Water Supply Sewerage 
Mechanical 


Appraisals 
Columbus, Ohio 


Surveys Reports 
209 South High St. 


WILLING WATER 


Public Relations Consultant 
Willing Water cartoons available in low-cost 
blocked electrotypes and newspaper mats for 
use in building public and personnel good will. 

Send for catalog and price list 
500 Fifth Avenue New York 18, N. Y. 
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Membership, Changes 


AMERICAN. 
WATER WORKS 
ASSOCIATION 


MEMBERSHIP CHANGES 


| Clark, Darrell F., see Hartford City (Ind.) 


Vol. 43, No.1 


Water Works 


| Coghlan, S. F., see Montgomery, J. M. & 


| tac. 

| Davis, Charles Herman, Water Works 
Operator, City Hall, Oberlin, Ohio 
(Oct. 


Dickson, Glenn, Asst. Director Plant Co- 
ordination, California Packing Corp., 
101 California St., San Francisco, Calif. 
(Oct. '50) P 

Dooley, James R., Operating Engr., 
Water & Sewage, Post Engr., Fort Lee, 
Va. (Oct. 

Due, Chas. W., Exec. Secy., Kenton 
County Water Com., Dist. No. 1, 31 E. 
7th St., Covington, Ky. (Oct. '50) 


| Fuger, J. E., see Pocatello (Idaho) Water 


Dept. 


| Gallaher, Hugh M., Director of Public 


NEW MEMBERS 
Applications received November 1 to 30, 1950 


Anderson, H. Kenneth, Hydr. Engr., 
Bureau of Water Works, City Hall, 
Portland 4, Ore. (Oct. ’50) 

Benson, Carl E., Water Dept., 485 N.E. 
129th St., North Miami, Fla. (Oct. ’50) 

Best, James Joseph, Jr., City Engr., 
Joiner, Ark. (Oct. '50) MP 

Bivens, Douglas, Supt., Waldron Munic. 
Water Works, Waldron, Ark. (Oct. ’50) 

Blan, Jim R., Sales Repr., Aurora Pump 
Co. & Waterous Co., 6008 Columbia 
Ave., Hammond, Ind. (Oct. 50) MR 

Borenstein, Arnold, Water Treaters of 
Chicago, 1946 W. Montrose Ave., 
Chicago 13, Ill. (Oct. 50) P 

Brisbin, Sterling G., Graduate Student, 
Massachusetts Inst. of Technology, 
318A Graduate House, Cambridge 39, 
Mass. (Jr. M. Oct. ’50) 

Brown, W. Otis, see Wytheville (Va.) 

Buehrer, C. G., see San Ysidro (Calif.) 
Irrigation Dist. 

Bush, Oliver Russell, Water & Sewer 
Dept., Box 1195, Lakemore, Ohio (Oct. 

Byrd, Dan, Supt., Water Dept., Eustis, 
Fla. (Oct. '50) 

Cassidy, Donald Edward, Pipe Line Supt., 
Southern California Water Co., 1206 S. 
Maple St., Los Angeles, Calif. (Oct. ’50) 
M 

Chapman, C. F., Supt. of Water, Box 235, 


Works, Hayward, Calif. (Oct. '50) M 

Gamble, George Edwin, Joint Managing 
Director, c/o John Thompson, 312 
Flinders St., Melbourne, Australia (Oct. 

Gleason, A. L., Supt. of Water, 214 Chest- 
nut Ave., Geneva, Ohio (Oct. ’50) 

Gravos, Paul E., Owner & Megr., Culligan 
Soft Water Service, 429 W. 3rd St., 
Red Wing, Minn. (Oct. '50) P 

Gregory, John S., Civil Engr., 152 E. 
Glenarm St., Pasadena 2, Calif. (Oct. 
M 

Halpin, David J., Student, Massachu- 
setts Inst. of Technology, Graduate 
House, Cambridge 39, Mass. (Jr. M. 
Oct. ’50) 

Hartford City Water Works, Darrell F. 
Clark, Water Works Supt., Hartford 
City, Ind. (Corp. M. Oct. ’50) 

Ireland, H. E., Sales Engr.,Worthington 
Pump & Machinery Corp., Hoffmann 
Hotel, South Bend, Ind. (Oct. ’50) 

Jackson, Norman E., Civil & San. Engr., 
Dalecarlia Filtration Plant, 5900 Mac- 
Arthur Blvd., Washington, D. C. (Oct. 
50) MPR 

Klein, Lawrence E., Plant Operator, Water 
Dept., North Miami, Fla. (Oct. 50) M 

Lackey, C. E., see Newton (N. C.) 

Laing, Roberts W., City Manager, Alli- 
ance, Neb. (Oct. ’50) 

Lawless, Kenneth D., Sales Engr., Bowser, 
Inc., 607 Main St., Fenton, Mich. (Oct. 


Lodi, Ohio (Oct. 
(Continued 


on page 32) 
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pipe the future 


CARLON PLASTIC PIPE is proving to be the pipe of the future be- 
cause it eliminates many installation, maintenance, and replace- 
ment problems that are inherent in metallic pipe. This durable, 
lightweight pipe is guaranteed against rot, rust, and electrolytic 
corrosion, and it has a projected service life more than double 
that of ordinary pipe. 

FLEXIBLE and RIGID types of CARLON are available in standard 
pipe sizes for diversified general piping applications. Flexible 
pipe is furnished in long lengths that require fewer fittings per 
installation than any other pipe. Rigid CARLON, shipped in 20- 
foot sections, can be threaded with standard pipe tools to meet 
individual job requirements. 

CARLON plastic pipe combines long trouble-free service life with 
ease of handling and installation to become the outstanding con- 
temporary development in the water transmission field. 

You are piping for the future when you install CARLON .. . 
tomorrow’s pipe . . . today! 


ken 


CARLON PRODUCTS CORPORATION 


IN CANADA: MICRO PLASTICS, LTD., ACTON, ONTARIO 
10126 MEECH AVENUE CLEVELAND 5, OHIO 
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Lynch, John P., Chemist, Water Dept., 
Springfield, Mass. (Oct. ’50) 

McLean, Lowell G., Assoc., J. R. Lester 
Boyle, 328 Spurgeon Bldg., Santa Ana, 
Calif. (Oct. 50) M 

Menefee, E. V., see Rising Sun (Ind.) 
Munic. Utilities 

Montgomery, J. M., & Co., Inc., S. F. 
Coghlan, Pres., 900 S. Robertson Blvd., 
Los Angeles 35, Calif. (Corp. M. Oct. 
R 

Newton, City of, C. E. Lackey, Supt., 
Newton, N. C. (Corp. M. Oct. '50) MW 

Ostrom, John Avard, Engr. La Mesa Ir- 
rigation Dist., 4769 Spring St., La Mesa, 
Calif. (Jr. M. Oct. '50) R 

Peirson, Frank L., Salesman, Los Angeles 
Chemical Co., 1960 S. Santa Fe, Los 
Angeles 21, Calif. (Oct. '50) P 

Petrie, Ralph W., Cons. Engr., 557 Paw 
Paw Ave., Benton Harbor, Mich. (Oct. 
50) M 

Pickett, Juhn T., Civil Engr., Pahokee, 
Fla. (Oct. PR 

Pocatello Water Dept., J. E. Fuger, Water 
Supt., 118 N. ist Ave., Pocatello, Idaho 
(Mun. Sv. Sub. Oct. '50) 


Renner, Ralph Edward, Mer., Alaska | 


Public Utilities, 
Alaska (Oct. 
Rising Sun Munic. Utilities, E. V. Mene- 
fee, Mgr., 1st & Poplar Sts., Rising 
Sun, Ind. (Mun. Sv. Sub. Oct. ’50) 


Box 716, Cordova, 


Roll, Jakob, Student, San. Eng., Massa- | 


chusetts Institute of Technology, 396 
Marlborough St., Boston 15, Mass. 
(Oct. 

San Ysidro Irrigation Dist., C. G. Buehrer, 
Pres. of Board of Directors, Box 5, San 
Ysidro, Calif. (Corp. M. Oct. ’50) MPR 

Seevers, William M., Office Mgr., Munic. 
Water System, Box 58, Hayward, 
Calif. (Oct. '50) 

Short, Lawrence J., Pres., Culligan Soft 
Water Service, Wayzata, Minn. (Oct. 
50) 

Smith, Wilbur A., Supt., 
Water Co., Inc., 6901 Elzey St., Fort 
Wayne 6, Ind. (Oct. 50) M 

Spaulding, Florence S. (Miss), Secy., 
Boyce Co., Inc., 504 Pennsylvania Ave., 
Clearwater, Fla. (Oct. ’50) 

Taylor, Lansing N., Supt. of Utilities, 
Tavares, Fla. (Oct. 50) MW 
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(Continued from page 30) 


Waynedale 
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Wilson, Harry S., Asst. Civil Engr., Dept. 
of Water Supply, Gas & Electricity of 
City of New York, 309 Boro Hall, 
Staten Island 1, N. Y. (Oct. '50) 

Wisda, James William, Jr., Civil Eng. 
Asst., Los Angeles Dept. of Water & 
Power, 3669 Terminal Annex, Los 
Angeles 54, Calif. (Oct. ’50) 

Wortley, Ralph S., Mgr., Uniontown Wa- 
ter Co., 74 E. Main St., Uniontown, Pa. 
(Oct. ’50) 

Wytheville, Town of, W. Otis Brown, 
Supt., Water Plant, Wytheville, Va. 
(Mun. Sv. Sub. Oct. ’50) 

Yawn, Beverly H., Salesman, Johns-Man- 
ville Sales Corp., 311 Consolidated 
Bldg., Jacksonville, Fla. (Oct. ’50) 


REINSTATEMENT 


Preston, Alfred Emery, Master Mechanic, 
Metropolitan Water Dist. of Southern 
Calif., 306 W. 3rd St., Los Angeles, 
Calif. (Oct. ’43) 


LOSSES 
Deaths 


Barbee, Edwin W., Assoc. Civ. Engr., San 
Francisco Water Dept., Millbrae, Calif. 
(Jan. P 

Hoover, Charles P., Supt., Div. of Water, 
Columbus 8, Ohio (May '13) Fuller 
Award ’43. Honorary M.'48. MPR 

Ivy, Joseph W., Western Sales Mgr., Na- 
tional Cast Iron Pipe Div., James B. 
Clow & Sons, 1104 Land Bank Bldg., 
Kansas City 6, Mo. (July '42) MP 

Kells, Thomas J., Repr., Neptune Meter 
Co., 2118 Roosevelt Ave., Burlingame, 
Calif. (Apr. 

Salter, Fitzgerald, Asst. Mgr., City Water 
Works Board, City Hall, Montgomery, 
Ala. (July 

Smith, Vernon, Mng. Director, John 
Thompson-Australia-Pty., Ltd., 312 
Flinders St., Melbourne, Australia 
(Jan. '35) 


CHANGES IN ADDRESS 


Changes received between November 5 and 
December 5, 1950 
Burgess, John A., 3812 N. Dearborn St., 
Indianapolis, Ind. (Oct. ’48) 
Chaney, Lee F., Star Route, Tacoma, 
Wash. (Apr. P 
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COCHRANE SLUDGE CONTACT REACTOR AND SURGE TANK AT 
POWER PLANT IN TEXAS FOR LIME AND ACID TREATMENT OF WELL 
WATER FOR COOLING TOWER MAKE-UP CAPACITY—1,300,000 GPD. 


COCHRANE 


Pioneer and Leader in Methods and Apparatus 
for Complete Conditioning of BOILER FEED, 
PROCESS and INDUSTRIAL Water Supplies 


THOUSANDS OF INSTALLATIONS 
THOUSANDS OF DISTINGUISHED USERS 


Fa” / 
= 


COCHRANE CORPORATION 
PHILADELPHIA 32, PA. 
Representatives in principal cities of U. S. 


In Canada: Canadian General Electric Company, Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S.A. Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 
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RUST-PROOFING 


At a midwestern city, ERP 
cathodic protection systems 
have been controlling corro- 
sion in large diameter clari- 
fiers for several years. A recent 
inspection showed that “about 
95% of the red lead undercoat 
was intact and—no pitting was 
taking place even at weld 
seams and bolt and rivet 
heads.” Following this inspec- 
tion, a neighboring city or- 
dered ERP systems for both its 
clarifiers and flocculators. 

ERP’s 15 years of continu- 
ous experience in cathodic 
protection is always at your 
service. 


REPRESENTATIVES IN 
PRINCIPAL CITIES 


E-14 


Hectro Rust Proofing Corp. (N. J. 


BELLEVILLE 9, NEW JERSEY 


CATHODIC PROTECTION 
FOR ALL BURIED AND 
SUBMERGED STRUCTURES 


Vol. 43,No.1 


(Continued from page 32) 

Cox, Sherman J., Economist, Bureau of 
Reclamation, Water Resources Develop- 
ment, Box 651, Huron, S. D. (July ’50) 

Desmond, Leo E., Eastern Sales Mer., 
The Central Foundry Co., Murray & 
Pacific Sts., Newark 5, N. J. (Apr. '46) 

de Sousa Taveira, Antonio Augusto, Civil 
Engr., Rua de Paula Vicente, 171, Porto, 
Portugal (Jan. '50) PR 


| DeVoe, Sherman W., Engr., Sales & 


Service Dept., Colorado Pump & Sup- 
ply Co., 160 S. Canosa Court, Denver 
9, Colo. (July 

Pena Duran, Luciano, Carrera 6, No. 8-67 
Edificio Calero, Cali, Colombia (Apr. 
*46) 

Fiesler, Frederick A., R.R. 7, Box 199, 
Decatur, Ill. (Jan. '44) MP 

Gordon, F. G., 6900 South Shore Dr., 
Apt. 606, Chicago 49, Ill. (June '21) 

Greenberg, Arnold E., 207A Eng. Ma- 
terials Lab., Univ. of California, Berke- 
ley 4, Calif. (Jr. M. Jan. '49) 


| Grossman, Irving, 1476 Main St., E., 


Rochester, N. Y. (Jr. M. Apr. 50) PR 

Klein, Howard, U. S. Geological Survey, 
Ground Water Branch, Box 348, Coco- 
nut Grove Station, Miami 33, Fla. (Oct. 

Muddiman, John B. C., 1310 Cherokee 
Rd., Louisville, Ky. (July '39) MPR 
Peterson, Carl J., City Water Plant, Box 

809, Great Falls, Mont. (Jan. ’45) 

Phillips, William Fred, Sales Engr., 
Byron Jackson Co., 205 Irwin-Keasler 
Bldg., Dallas 1, Tex. (Apr. ’50) 

Porter, Fred S., 130 Linden, Apartment 
301, Long Beach 2, Calif. (Oct. '32) M 

Rich Mfg. Co. of California, 3851 Santa Fe 
Ave., Los Angeles 58, Calif. (Assoc. 
M. Sept. ’27) 

Root, Darrell A., Camp, Dresser & Mc- 
Kee, 6 Beacon St., Boston 8, Mass. 
(Apr. ’42) MP 

Shephard, Robert O., Soil Conservation 
Service, 408 E. Govan, Grenada, Miss. 
(Jan. '43) R 

Teller, Carl Freeman, McCormick & 
Teller, Cons. Engrs., Box 6276, Houston 
6, Tex. (Jan. 


; Truman, Chester A., Route 1, Box 228, 


Gresham, Ore. (Dec. ‘'26) Director 
"37-40. Fuller Award '45. 
Wright, John D., Allentown Water Works, 
1300 Lawrence St., Allentown, Pa. 
(Jan. 49) 
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SOUTH BOSTON, mass. 
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MANUFACTURI 
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Condensation 


V ol. 43, No.1 


Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May °47) 
indicates volume 39, page 473, issue dated May 1947. 


If the publication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 
5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain) ; C.A.—Chemical Abstracts; Corr—Corrosion; I.M.—Insti- 
tute of Metals (Great Britain); P.H.E.A—Public Health Engineering Abstracts; 
S.I.W.—Sewage and Industrial Wastes; W.P.R.—Water Pollution Research (Great 


Britain). 


CHEMICAL ANALYSIS 


Rapid Methods for Determining 
Fluoride in Waters. Watter E. 
Torun. Anal. Chem., 22:918 (’50). 
Rapid detns. of fluoride in water can 
be made colorimetrically with dil. soln. 
of Al lake of eriochromecyanine. 
Small samples are used and compari- 
sons can be made within 10-15 min. 
after mixing. Auxiliary distn. method 
is described for samples contg. excess 
of interfering substances. Reagents, 
app. and procedures for both methods 
described. Interferences discussed and 
comparison of results given. There is 
excellent agreement between two meth- 
ods within precision that can be ex- 
pected.—C.A. 


Enrichment and Microdetermina- 
tion of the Lithium Ion, With Par- 
ticular Consideration of Its Pres- 
ence in Mineral Waters. H. Ba.t- 
czo. Mikrochemie ver. Mikrochim. 
Acta, 35:178 (’50). Method is de- 
scribed in detail which is suitable for 
detg. as little as 0.02% Li in 1 g. of 
total solids obtained from mineral 
water. Li adsorbed chromatographi- 
cally on column of AIL.O, pretreated 
with alkali at pH 12.5-12.6. Because 
of high pH, ions of second, third and 
fourth groups, as well as Mg, are pptd. 
previously to this treatment. Accumu- 
lated Li in column is eluted with 2 
HCI and sepd. from impurities present 
by means of dioxane-hydrochloric acid 
and abs. dioxane. The LiCl is then 
converted into borate by ignition with 
H;BO; and aa. soln. of melt is titrated 
for borate content with methyl red- 
methyl violet mixed indicators —C.A. 


Determination of the Nitrate Ion by 
the Noll Method. O. A. ALEKIN & 
E, N. CHernovskaya. Voprosy Gi- 
drokhim., 32:74 ('46). To clarify 
certain points concerning use of bru- 
cine method of Noll for detg. nitrate 
ion in fresh waters, following points 
were studied: [1] establishment of 
min. quant. of water for detn.; [2] 
conditions of treatment of water with 
brucine; [3] time of reaction of bru- 
cine and nitrate solns.; and [4] pro- 
portionality of color change with 
change of nitrate content. Source of 
nitrate for expts. was soln. of KNO, 
made up in lab. Results were ex- 
pressed by ratio of columns of liquids 
in colorimeter cylinders at time when 
colors were matched. 5 ml. was found 
to be min. amt. of water with which 
to start detn. It was learned that best 
results were obtained by detn. of ni- 
trate on samples contg. 6-50 ppm. of 
NO,;. Conditions of analyses had to 
be kept uniform. For instance, there 
had to be uniformity as to type of con- 
tainers used for reaction, and same 
pipet was used for introducing sulfuric 
acid soln. of brucine into samples. 
Also reaction times had to be same in 
any series of samples for which com- 
parable results were expected. All 
conditions studied suitably illustrated 
by tables of data obtained from the 
expts.—C.A. 


Determination of Nitrate in Water. 
GeorG Gap, MARGARET KNETSCH 
Hivpe ScuiicutinG. Gesundh.-Ing., 
69:137 (’48); Chem. Zentr. (Russian 
Zone Ed.), I1:760 (’48). In colori- 
metric detn. of small amts. of nitrate 


(Continued on page 38) 
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Here’s the combination that’s ready-made for accurate 
flow metering in modern water works. Builders brings 
you both the highly efficient Venturi Tube and the 
versatile Chronoflo Telemeter for transmitting flow 
information over ary distance. The Venturi Tube is 
the recognized standard of accuracy among differ- 
ential producers. It conserves pumping costs, too, be- 
cause of its scientifically designed outlet cone. 


The Chronoflo Telemeter brings accurate metering 
information to your central operating point any- 
where . . . over any distance. For complete informa- 
tion and Bulletins, address Builders-Providence, Inc. 
(Division of Builders Iron Foundry), 365 Harris Ave., 
Providence 1, R. |. 


BUILDERS PRODUCTS: The Venturi Meter * Propeloflo and Orifice Meters 

Kennison Nozzles * Venturi Filter Controllers and Gauges * Conveyoflo Meters 

Type M and Flo-Watch Instruments * Wheeler Filter Bottoms * Master Controllers 

Chlorinizers—Chlorine Gas Feeders * Filter Operating Tables * Manometers 
Chronoflo Telemeters 
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(Continued from page 36) 


with brucine, color developed depends 
on amt. of brucine soln. added, time 
and H.SO, concen. Following proce- 
dure is recommended, with dry glass- 
ware being used: 0.15 ml. of 5% bru- 
cine soln. in glacial HOAc and 5 ml. 
coned. H:SO, are added, in order, to 
2.5 ml. of water sample in 10-ml. 
graduated cylinder. After whole has 
been mixed and allowed to stand for 
30 min., it is transferred to 13-mm. 
cell of Hellige comparator and com- 
pared with sample of distd. water 
treated in same manner. Best results 
obtained in range 4-10 ppm. of N.O.. 
—C.A. 


Titrimetric Determination of Dis- 
solved Oxygen in Water Without 
the Use of Iodine-containing Re- 
agents. Gerorc Gap. Gesundt.-Ing., 
69:22 (’48); Chem. Zentr. (Russian 


Zone Ed.), 11:342 (’48). In oxidi- 
metric method of Leithe, conversion 
of Mn(OH), ppt. into MnCO,; usually 
not necessary. Ppt. is satisfactorily 
dissolved by acid mixt. contg. H.SO, 
and H;PO, or, better, by 50% H.SO, 
in presence of pyrophosphate. Ferric 
salts and nitrite in conens. up to 5 
ppm. do not interfere. Addn. of azide 
is not only unnecessary but, because of 
subsequent reduction, is undesirable. 
100-ml. water sample collected as usual 
is treated with 0.5 ml. MnCl. soln. and 
0.5 ml. 33% NaOH and shaken vig- 
orously for 1 min. After ppt. has set- 
tled completely, supernatant liquid is 
siphoned off down to about 20 ml. 
Then 0.5 g. Na pyrophosphate and 5 
ml. 50% H.SO, are added. After soln. 
of ppt., 1 drop of 2% soln. of diphenyl- 
amine in conced. H.SO, is added and 
sample is titrated with 0.01N FeSO, 


(Continued on page 40) 


Tegul 
*MINERALEAD® *GK ‘exer 


* HYDRORINGS 


*HYDROPAC 


A complete line of joint- 
ing materials and acces- 
sories for water and 
sewer pipe. Specific bul- 
letins and Technical 
Service available to 
help solve your prob- 
lems. 

Write 15 Walnut Street, 
Mertztown, Pa. 


MINERAL PRODUCTS COMPANY 


Over a half century of service MERTITOWN, PA HOUSTON, TEXAS 
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when it’s pumps, 


The Type M Single Stage Double Suction Pump 
illustrated is just one of the many in the extensive 
line manufactured by Economy Pumps, Inc. A 
general purpose pump, it is ideally suited to 
general water supply or heavy mill service. Case 
records show Economy Pumps operating for 
fifteen to twenty years without replacement of 
major parts. However, should repairs be neces- 
sary, all parts subject to wear are renewable. 


Catalog No. A750 gives complete 
design and construction details. 
Write Dept. AG-1 for your copy. 


Centrifugal, Axial and Mixed Flow Pumps for all applications 


Economy | y Pumps In 


DIVISION OF HAMILTON-THOMAS CORP., HAMILTON, OHIO 
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soln. End point is change from violet- 
blue to yellow-green.—C.A. 


Estimation of Dissolved Oxygen in 
Deaerated Water. J. Arnott, J. Mc- 
Pueat & F. B. Linc. Engineering, 
169:553 (’50). To prevent corrosion, 
deaerated water with residual O con- 
tent of 0.005 to 0.02 ml. per 1. is speci- 
fied for feedwater in high-pressure 
steam boilers. Water showing zero 
result with Winkler method may con- 
tain up to 0.02 ml. O per |. To in- 
crease sensitivity of this method, 
1000-ml. sample is treated by regular 
procedure up to point of I liberation. 
I is then extd. with 4 extns. of 30 ml. 
each of CCh. I in solvent is removed 
by water contg. slight excess 0.02N 
Na.S.O; and excess back-titrated with 
0.02N I. Magnitude of individual 
sources of error was investigated as 


well as effect of variations in sampling 
technique. Max. probable error was 
+ 0.002 ml. O per 1. Large-scale app. 
is described for prepn. of deaerated 
water with mean O content of 0.0007 
ml. per |. Illustrations show simple 
wooden stand made for convenience in 
holding sepg. funnels, 4-way sampling 
connection and type of buret employed. 
—C.A 


Method for Determination of the 
Oxidizability of Water. O. A. 
ALEKIN & O. K. SokoLova. Voprosy 
Gidrokhim. (Gosudarst. Gidrol. Inst.), 
32:81 (’46). Report of investigation 
to study conditions detg. oxidizability 
of naturally colored waters by Kubelya- 
Timan method, and to improve accu- 
racy of this method by introducing cor- 
rections. Extent of natural color of 
water sample was measured in degrees 


(Continued on page 44) 


AN ADDED 
YEAR 


A Fire Hydrant installation is ex- 
pected to give many years of unfail- 
ing service. You can depend upon 
KUPFERLE FIRE HYDRANTS. 
Each year is added proof to almost 
acentury of continuous production. 
Series for public and private instal- 
lations. Send for Specification 
Sheets. 


JOHN C. KUPFERLE 
FOUNDRY CO. 


ST, Louis 


KUPFERLE | 
FIRE HYDRANTS © 


CARSON CLAMPS 
AND PEARLITIC CAST IRON BOLTS 


Stop Joint Leakage 
Write for information 


CARSON-CADILLAC COMPANY 
1221 Pinson St. Birmingham, Ala. 
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The life-long accuracy and low upkeep of Calmet 
Water Meters combine to give you the advantage of 
year ’round dependability, assuring you of consist- 
ent revenue through all kinds of weather. That’s 
why more and more successful water works men are 
standardizing on CALMETS. They know from 
their records that CALMET’S oscillating piston prin- 
ciple, frost-proof construction and precision engi- 
neering keep metering profits high. If you’d like 
more information about how CALMETS can keep 
your cash register ringing, we’ll be glad to send it 
to you. 


Standardize TODAY on the meter of TOMORROW 
—CALMETS! 


@ SALES REPRESENTATIVES—Write for 
complete details of the CALMET franchise 
in your territory. 


ET WATER METERS 


MADE BY WILL MACWINERY & SUPPLY CO mex rexas 
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THE MEMBERSHIP 
C.1.P. Century Club now has 
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DISTINGUISHED CLUB... 


30 Members! | 


The Cast Iron Pipe Century Club 
is probably the most unusual club 
in the world. Membership is 
limited to municipal, or privately. 
owned, water and gas supply sys- 
tems having cast iron mains in 
service for a century or more. 


Although the Club is formally 
constituted, there are no dues, no 
regular meetings, and no obliga- 
tions other than to inform the 
Recording Secretary if and when 
the qualifying water or gas main 
is taken out of service, or, sold for 
re-use. 


In spite of the unique require- 
ment for membership, the Club 
roster grows, year by year. And 
why not, when a survey sponsored 

by three water works as- 
sociations, indicates 
that 96% of all 6-inch 
and larger cast iron 
water mains ever 


laid in 25 representative cities are 
still in service. And when answers 
to a questionnaire, mailed to gas 
officials in 43 large cities, show 
that original cast iron mains are 
still in service in 29 of the cities. 


If your records show a cast iron 
main in service, laid a century or 
more ago, the Club invites you to 
send for a handsome framed Cer- 
tificate of Honorary Membership. 
Address Thomas F. Wolfe, Record- 
ing Secretary, Cast Iron Pipe Cen- 
tury Club, Peoples Gas Building, 
Chicago 3, Illinois. 


CLUB ROSTER 


BUREAU OF WATER, DEPT. OF PUBLIC WORKS 
Baltimore, Maryland 

CONSOLIDATED GAS ELECTRIC LIGHT & POWER CO. 
Boltimore, Maryland 


PUBLIC SERVICE ELECTRIC & GAS COMPANY 
Newark, New Jersey 


DEPT. OF WATER, GAS & ELECTRICITY 
New York, New York 
DEPT. OF PUBLIC WORKS, BUREAU OF WATER 
Philadelphia, Pennsylvania 
PHILADELPHIA GAS WORKS co. 


POTTSVILLE WATER COMPANY 
Pottsville, P. 
QUEBEC POWER COMPANY, GAS DIVISION 


City of Saint John, N. 8. 
DEPT OF PUBLIC UTILITIES, WATER DIVISION 
St. Lovis, Missouri 


CITY OF WHEELING WATER DEPT. 
Wheeling, West Virginia 

WILMINGTON WATER DEPT. 
Wilmington, 


YORK WATER COMPANY 
Pennsylveniea 


SERVES FOR CENTURIES 


+ 
| 
eek PUBLIC WORKS DEPT., WATER DIVISION ; 
es BOSTON CONSOLIDATED GAS CO. 
Boston, Massachusetts 
ae BOARD OF WATER COMMISSIONERS 
Citric FALL RIVER GAS WORKS COMPANY 
Fall River, Massachusetts 
CITY OF FREDERICK WATER DEPT. 
Frederick, Marylend 
THE HARTFORD GAS COMPANY | 
Hertford, Connecticut | 
BUREAU OF WATER 
Lancaster, Pennsylvenia 
LOUISVILLE GAS & ELECTRIC CO. 
Lovisville, Kentucky 
CITY OF LYNCHBURG WATER DEPARTMENT 
MOBILE GAS SERVICE CORP. 
MOBILE WATER WORKS COMPANY 
NEW ORLEANS PUBLIC SERVICE, INC. 
New Orleans, Lovisione 
4 
4 
Quebec, Cenoda 3 i 
WATER & SEWERAGE DEPARTMENT 
THE CONSUMER'S GAS CO. OF TORONTO : | a 
Trento, Ontarie | 
DEPT. OF PUBLIC WORKS 
Troy, New York 
2 CITY OF UTICA, BOARD OF WATER SUPPLY : 
Utice, New York 
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HELLIGE 
COMPARATORS. 


GLASS COLOR 
STANDARDS 


Hellige Glass Color 
Standards are safely 
in aft. 

able plastic frames. 
They are more 
convenient and eco- 
nomicai. They never 
fade or change, 

THEY NEVER FAIL. 


WRITE FOR BULLETIN No. 602 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 


FOR COLORIMETRIC APPARATUS 


(Continued from page 40) 


on Pt-Co scale, then KMnO, soln. was 
added to oxidize org. material respon- 
sible for initial color. It was found 
by expt. that n = 0.25 C°, where n is 
no. of ml. of 0.01N KMnO, soln. and 
C° is extent of color on Pt-Co scale. 
In series of water samples, there is 
no entirely proportional relationship 
among extent of color, amt. of org. 
material and magnitude of oxidizabil- 
ity, because of variations in extent of 
leaching and compn. of org. complexes 
in water. Larger the excess of 
KMnQ,, greater is the oxidizability, 
because by boiling in presence of org. 
material, KMnQO, decomposes spon- 
taneously forming MnO., which causes 
further decompn., and thus some of its 
effectiveness as oxidizing agent is lost. 
“Oxidizability” of distd. water is neg- 
ligible. Tables of data illustrate rela- 
tionships found.—C.A. 


Application of Flame Spectropho- 
tometry to Water Analysis—Deter- 
mination of Sodium, Potassium and 
Calcium. W. West, Patrica 
& DEAN Montcomery. Anal. 
Chem., 22:667 (’50). In theory, in- 
troduction of these ions into high- 
temp. gas flame produces radiations 
whose intensity is proportional to their 
concn. Practically, intensity is af- 
fected by presence of other cations 
(also HCO, for Ca). Hence, “emis- 
sion buffers” similar in principle to 
those sometimes used in emission spec- 
trography were employed; for Na, 
water satd. successively with Ca, K 
and Mg chlorides; for K, with Na, Ca 
and Mg chlorides; and for Ca, with 
Na, K and Mg chlorides. Use of these 
buffers, in proportion of 1 ml. to 25 
ml. of sample, renders negligible effect 
of natural variations in concen. of di- 
verse ions. With Beckman D.U. spec- 
trophotometer and flame unit, standard 
curves are prepd., with appropriate 
buffer, for Na, K and Ca at 589, 767 
and 556 mp, resp. Each calibration 
point must be corrected for back- 


(Continued on page 46) 
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FLUCRIDATE 
your water 


Acoa Sodium Fluoride is particularly suitable for the fluoridation of 
water supplies. It flows freely, dissolves at a uniform rate and is ex- 
tremely easy to handle. Moreover, you can use ALCoA Sodium Fluoride 
with confidence—because the ALCOA name on any chemical product 
assures you of a uniform high degree of purity and a dependable source 
of supply. If your community is fluoridating its water supply—or is 
considering doing so—let us show you how Atcoa Sodium Fluoride 
can do the job for you. Write to ALUMINUM ComMPANY OF AMERICA, 
Cuemicats Division, 624 Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS + TABULAR ALUMINAS * LOW SODA ALUMINAS 
ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 
ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE + GALLIUM 
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APPROVED 


GREENBERG 
Independently Valved HYDRANTS 


for non-freezing climates 


Western water works engineers and fire 
chiefs were the first to approve Greenberg 
California-type fire hydrants. Now, after 
exhaustive tests, Underwriters’ Laborator- 
ies, Inc. has confirmed your judgment. 

Greenberg No. 74 and 76 hydrants are 
equipped with independent valves of a 
new type which open quickly and easily, 
allowing full flow with minimum resist- 
ance. They close tightly without water 
hammer. A major improvement over the 
old “cork in bottle” type valve! 


Other innovations such as you 

would expect of the people 

who evolved the California- 

} type hydrant 75 years ago are 

1 shown in the free booklet “Hy- 

drants by Greenberg." May we 
send you a copy? 


STABILITY 1854 


Ly 


BRONTE PRODUCTS 


GREENBERG 
M. GREENBERGS SONS 


Folsom St + San Francisco + Calif « EXbrook 2-3144 
Washington, D.C. 


765 
Los Ang 
Paso New York Hartford « 
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(Continued from page 44) 


Practical ranges 


Un- 


ground luminosity. 
are 0-100 ppm. for each metal. 


| knowns are read with instrument ad- 


justed for sensitivity by means of std. 
sample, preferably near concen. of un- 
known cation sought. Results com- 
pare well with those of chem. analyses. 
Higher flame temps. may permit accu- 
rate detn. of Mg.—C.A. 


The Use of Membrane Filters in 
Water Analysis. C. R. Baier. Vom 
Wasser, 17:93 (49). Use of filtra- 
tion tests proposed as supplement to 
customary water analyses. Coarse 
impurities are collected on paper filter 
(Schleicher and Schuell No. 589), 
while colloidal material (Fe(OH), 
fine clays, plankton) collected in sec- 
ond filtration step on membrane filter 
of medium porosity. Further sepn. of 
residue on membrane is possible by 
soln. and re-pptn. of acid-sol. compo- 
nents. Method is particularly suitable 
for detn. of Fe by making water sam- 
ple alk. before filtration, dissolving 
filter residue in HCl and then carrying 
out usual colorimetric detn. Time- 
consuming concn. of water sample by 
evapn. is avoided and number of ions 
and sol. org. compds. interfering with 
test are eliminated in filtration. In 
waters which contained Fe and Mn in 
true soln., both could be pptd. in col- 
loidal form by 1-hr. aeration or chlo- 
rination.—C.A. 


Determination of Trinitrotoluene 
and Hexanitrodiphenylamine in 
Water and Industrial Wastes. F. 
Serrert. Vom Wasser, 17:89 (49). 
Detn. of trinitrotoluene (1) and 
hexanitrodiphenylamine (II) in plant 
waste waters and river water is impor- 
tant because of extreme toxicity of 
these compds. Lethal concen. for fish 
is 2.0 ppm. for I and 0.15 for II. 
Sepn. is based on different solubilities 
of I and II in CHC1, and Et-O. For 
detn. of I, 100 ml. of water is treated 
with 20 g. NaCl and 5 ml. of 10% 


(Continued on page 48) 
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repairing 
ell and 

spigot 

joint leaks 


In the SKINNER-SEAL 
Bell Joint Clamp, 
gasket is completely 
SEALED and pro- 
tected by Monel Metal 
Band. Massive %4” 
high-tensile steel bolts, 
cadmium plated. 

This speedy one-man 
installation cuts 

repair costs. 


Write for Catalog! 


M.B. SKINNER CO. 
South Bend 21, Indiana 
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NHs, and extd. 3 times with CHCl. 
Filtered and dehydrated ext. is evapd. 
to dryness and dissolved in 20 ml. ace- 
tone. After addn. of 2 ml. of freshly 
prepd. buffer soln. and 2 ml. of water 
red color is measured with electro- 
photometer. For detn. of II, aq. phase 
of CHCl, extn. is shaken out with 
Et.O. Combined Et.O exts. are 
treated repeatedly with 20% NaCl 
soln., dehydrated and evapd. Residue 
is heated to 180° for 1 hr. and taken 
up with 100 ml. of hot, weakly am- 
moniacal water. Concen. of II is then 
detd. colorimetrically. —C.A. 


Total Hardness in Water; Stability 
of Standard Disodium Dihydrogen 
Ethylenediaminetetraacetate Solu- 
tions. CHartes A. Goetz, T. C. 
Loomis & Harvey Anal. 
Chem., 22:798 (’50). This soln. is 


used in Schwarzenbach method for 
hardness in water [see Jour. A.W. 
W.A., 42:40 (Jan. ’50)]. Standard 
solns. adjusted to pH values varying 
from 4.25 to 10.0 and stored in soft- 
glass bottles were studied over 4- 
month period. Less than 1% change 
in strength occurred at pH 4.25-5.0. 
Recommended pH is obtained when 
analytical-grade sodium “‘versenate”’ is 
dissolved in distd. water —C.A. 


U.S. WATER SUPPLIES 


Surface Water Supply of the United 
States, 1947. Part 14. Pacific Slope 
Basins in Oregon and Lower Co- 
lumbia River Basin. C. G. PAULSEN. 
U.S.G.S. Wtr. Supply Paper 1094 
(’50). Prepared in cooperation with 
states of Oregon and Washington and 
other agencies. This volume one of 
series of 14 reports presenting results 


(Continued on page 50) 


‘Accurate American 


“The superior accuracy built into 
Buffalo AMERICAN Meters enables 
you to earn full revenue from 
water in your system 
Metered water is ‘fair to all.” 
Write for details, 


BUFFALO METER 
COMPANY, 


2914 Main Street 
Buffalol4,NewYork 


THE LAST WORD 
IN FEEDERS ... 


— for alum, lime, soda 
ash, ferric sulphate, sod- 
ium fluoride, carbon, and 
other water treatment 
chemicals. For Bulletins 
and complete informa- 
tion, address Omega 
Machine Company, (Divi- 
sion of Builders Iron 
Foundry) 365 Harris Ave., 
Providence 1, R. I. 


OMEGA MACHINE CO. 


at 
thes 
al 
Earn FULL REVENUE with 
Meters. 
{ 
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TAR & CHEMICAL CORPORATION 
A Name to Remember 
for Quality Coal Tar Products 


Clunounets Lhe 


A NEW PLANT AT LONE STAR, TEXAS 


* PIPE LINE ENAMEL 


* PIPE DIP TAR 


* ROOFING PITCH 


* CREOSOTE OIL 


Formally dedicated on December 4, 1950, this new Reilly Tar & Chemical Corporation 
plant at Lone Stor, Texas, offers Texans and their neighbors o convenient source of 
Pipe Line Enamel, Pipe Dip Tar, Roofing Pitch and Creosote Oil. 
Although the Reilly name is new to Texas, Reilly Coal Tar Products have been 
known to industry for over half a century. 


We are proud of this new plant — the 15th in a network serving the nation — 
and we are proud to have the opportunity to come to Texas. 


Our welcome has been overwhelming. Reilly hopes to reciprocate by contributing 
materially to the growth of Texas — and the great Southwest. 
Sitveted adjacent to the Lone Star Stee! Company's new pipe plant, 
Reilly Tar & Chemical takes basic raw materials from its Texas neighbor. 
Lone Star pipe, in turn, is coated and protected with Reilly products, 


CHANTS ANK BUILDING. “INDIANAPOLIS 
TEXAS. LONE STAR ‘and DALLA 


49 
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‘ a a especially processed for this vital job. 
os ‘ This important new source of coal tar products for industry is here te serve, i 
ges here to stay. Let us know how we can help you. i] 

REILLY TAR & CHEMICAL CORPORATION 
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of measurements of stage and flow 
made on streams, lakes and reservoirs 
in U.S. during water year ending Sept. 
30, °47.—P.H.E.A. 


Surface Water Supply of the United 
States, 1947. Part 2. South Atlantic 
Slope and Eastern Gulf of Mexico 
Basins. C. G. Pautsen. U.S.GS. 
Wtr. Supply Paper 1082 (’50). Pre- 
pared in cooperation with states of 
Ala., Fla., Ga., La., Miss., N.C., S.C., 
and Va. and other agencies. This vo!- 
ume part of series of 14 reports pre- 
senting results of measurements of 
stage and flow made on streams, lakes 
and reservoirs in U.S. during water 
year ending Sept. 30, '47.—P.H.E.A. 


Flow of the Rio Grande and Tribu- 
tary Contributions. From San Mar- 
cial, New Mexico, to the Gulf of 
Mexico. U.S. & Mexico Intl. Bound- 
ary & Water Com. (’48). This bulle- 
tin represents 18th compilation of 
stream. discharges and hydrologic data 
relative to international portion of Rio 
Grande, prepared jointly by U.S. and 
Mexican Section of Intl. Boundary & 
Water Com. Stream flow data and 
kindred subjects pertain to Rio Grande 
and its important tributaries near their 
confluence with main stream from San 
Marcial, N.M., to Gulf of Mexico. 
This covers reach from head of Ele- 
phant Butte Res. to mouth of river. 


Total drainage area within outer rim 
of Rio Grande Basin is 335,500 sq.mi. 
However, nearly half of this area 
yields no runoff to river, productive 
area of watershed being estimated as 
171,900 sq.mi. It is estimated that avg. 
annual virgin yield from this area was 
9,062,000 acre-ft. More than 8,000,000 
acre-ft. of storage has been provided 
to irrigate present total of 2,550,000 
acres. Residual flow from Rio Grande 
that escapes to Gulf of Mexico avgs. 
3,500,000 acre-ft.—P.H.E.A. 


BACTERIOLOGY 


The Survival of a Vi Strain of Ty- 
phoid Bacillus and of Its Bacterio- 
phage in Water. A. Guetin. Ann. 
Inst. Pasteur, 78:1:78 (Jan. ’50). 
Previous work suggested that absence 
of typhoid Vi-bacteriophage from wa- 
ter indicated its freedom from typhoid 
bacilli and that presence of Vi-phage 
showed that water had been so polluted 
without necessarily indicating whether 
typhoid bacilli still present. It was 
desired to clear up latter point, with 
use of natural water fully exposed to 
light and air. Experiments therefore 
made in pool holding 230 1., fed with 
water from nearby pond. Vi-phage 
remained at about initial concentration 
for 3 weeks and then disappeared 
slowly but was still detectable after 3 
months. Typhoid bacilli, observed in 
5-1. quantities of same water, had dis- 


(Continued on page 52) 


quotations. 
laboratory. 


Why use methyl orange indicator for total alkalinity? 


Cooper’s indicator, changing color at the same pH gives a practi- 
cally colorless end-point and 8 ounces of solution, enough for 1500- 


2000 determinations, is only $1.75 plus postage. 
paying for versenate hardness indicator? 
Other solutions and chemicals for the water works 


Ohio Research & Testing Laboratories 
1558 8S. Broadleigh Road 
Columbus 9, Ohio 


What are you 
Drop us a card for 
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SLUDGE BLANKET 


fresh and active 
at all times! 


Water Conditioning 
Headquarters 
for over 37 years 


@ Operating on the principles of 
precipitation, adsorption, set- 
tling and upward filtration, the 

Permutit Precipitator lends itself IMPORTANT... 


to a variety of applications be- OPER ATING 
sides softening: removal of tur- ae VAN A 
bidity, color, taste, odor, alkalin- AD ANT 
ity, silica, and fluorides. 


Write for full information to The 
Permutit Company, Dept. JA-1, 
330 West 42nd St., New York 
18, N. Y., or to Permutit Com- 
pany of Canada, Ltd., Montreal. 
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appeared in 3 days from surface, but 
survived 1-2 days longer in deeper 
parts. It is clear that Vi-phage may 
be present in water long after typhoid 
bacilli have disappeared.—B.H. 


Estimation of Bacterial Densities by 
Means of the “Most Probable Num- 
ber.” W. C. Cocuran. Biometrics, 
6:105 (June ’50). This paper at- 
tempts to give simple account of con- 
cept of “most probable number” of 
organisms in dilution method. Dilu- 
tion method is means for estimating, 
without any direct count, density of 
organisms in liquid. It is used prin- 
cipally for obtaining bacterial densities 
in water and milk. Method consists 
in taking samples from liquid, incubat- 
ing each sample in suitable culture 
medium and observing whether any 
growth of organism has taken place. 
Estimation of density is based on in- 
genious application of theory of proba- 
bility to certain assumptions. For 
biologist, it is more important to be 
clear about these assumptions than 
about details of mathematics, which 
are rather intricate —P.H.E.A. 


FLUORIDATION 


Use of Fluoride in Drinking Water. 
Haroitp B. Scares & Paut G. But- 
LER. J. Maine Wtr. Util. Assn., 25:34 
(Mar. ’49). Brief, general review oi 
status of fluorides in drinking water 


given. Reported that natural fluorides 
in water at concentration of 1.0 ppm. 
or greater reduce incidence of dental 
caries. Authors recommend waiting 
for outcome of experiments on addi- 
tion of fluorides artificially to drink- 
ing water supplies before mass adop- 
tion of this form of treatment for pub- 
lic water supplies. Experiments in 
progress at this time in dozens of cities 
throughout country will have to run 
for several more years before conclu- 
sive results are obtained. Several au- 
thorities in fields of public health and 
water supply are quoted with respect 
to recommendations concerning addi- 
tion of fluorides to all public water 
supplies at this time. With one excep- 
tion, all recommend waiting for results 
from current experimental programs. 


—P.H.E.A. 


Experience With Fluoridation of 
Water. Warren J. Scorr. Conn. 
Health Bul., 63:125 (May ’49). Four 
years of operating experience with 
sodium fluoride treatment of water 
supply of Southbury State Training 
School have proved successful. Medi- 
cal and dental reports indicate marked 
success in controlling dental decay. 
No trouble other than initial difficulties 
with operating equipment has been ex- 
perienced, and chemical content of 
water has been uniformly held at de- 
sired optimum. No adverse reports of 


(Continued on page 54) 


Every bag of 


is a 
bag of perfect 


NEW YORK 


SPRING VALLEY 


| 
* 
} 
| 
Pare 
5 
-— 
j 


Jan. 1951 


JOURNAL A.W.W.A. 


1879—-ROSS-1879 
Automatic Values 


Controls 
elevation of 
water 
in 
tanks, basins 
and 
ALTITUDE VALVE reservoirs 


1. Single Acting 
2. Double Acting 


Maintains 
safe operating 


Maintains 
desired 
discharge 
pressure 
regardless 
of change 
in 


rate of flow 
REDUCING VALVE 
Regulates pressure in gravity 
and pump systems; between reser- 
voirs and zones of different pres- 
sures, etc. 


COMBINATION VALVE 


Combination automatic control 
both directions through the valve. 


Maintains 
levels in tank, 

reservoir 

or basin 
1. As direct 

acting 

2. Pilot oper- 
ated and with 
float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 
vaALve _tion. 


Electric remote 
control— 
solenoid or 
motor 
can be 
furnished 


REMOTE CONTROL VALVE 


Adapted for use as primary or 
secondary control on any of the 
ae controlled or operated 

ves. 


Packing Replacements for all Ross Valves Through Top of Valve 


ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, N. Y. 
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any kind have been obtained. Success 
of treatment is encouraging and proc- 
ess offers definite promise for those 
communities contemplating it. While 
other methods of control of dental de- 
cay have been used successfully, so- 
dium fluoride treatment of water offers 
relatively simple method of carrying 
benefits to entire population in area. 
On gravity supplies with variable flow, 
treatment is admittedly more difficult 
than in supplies equipped with filtra- 
tion plants or with pumping facilities. 
However, methods of application for 
proper proportionate dosage can be 
worked out.—P.H.E.A. 


Availability of Fluorine in Sodium 
Fluoride vs. Sodium Fluosilicate. 
F. J. McCriure. U.S. Pub. Health 
Repts., 65:37:1175 (Sept. 15, ’50). 
For fluoridation of public water sup- 
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plies, fluoride can be obtained from 
sodium fluosilicate for 4 cost of same 
amt. from sodium fluoride. Toxicolo- 
gic and physiologic data on sodium 
fluoride are quite complete. Effects 
of sodium fluosilicate should be same 
but never proved. Present study in- 
volves measuring fluoride retention in 
various parts of rats’ bodies after pe- 
riod of variable fluoride intake. Flu- 
orides derived from sodium fluoride, 
sodium fluosilicate and mixed sodium 
fluoride and sodium silicate. Ob- 
served no differences in quant. fluorides 
deposited in teeth or other parts of 
bodies, nor in striations produced by 
higher fluoride conens. Rate of 
growth normal in both groups. When 
data are obtained on dental caries ef- 
fects, substitution of sodium fluosili- 
cate for sodium fluoride may be war- 
ranted.—F. J. Maier 


seat of your pants. 


Here’s a bible of bark and bite that will 
enable you to improve both your person- 
| nel relations and your public relations. 
‘s ! See that every meter reader gets a copy. 

_ Make him read it! Make him heed it! 


Under the cover reproduced herewith, 
A.W.W.A. has, in response to the de- 
mand of several meter departments, re- 
printed Bruce McAlister’s “‘Bow-wow, 
Mister Meterman’”’ as it appeared in 
the July 1949 issue of Public Relations at Work. As a six-page 
booklet, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 


Order your copies now from Department K-9 of: 
AMERICAN WATER WORKS ASSOCIATION 


500 Fifth Avenue 


Woofproof Your 


Metermen 


New York 18, N.Y. 
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ADVANCED BADGER ENGINEERING 


brings you the DOVETAIL 


Because BADGER METER engineers re- 
fuse to “rest on their laurels,” they con- 
tinue to maintain the world’s highest 
standards of water meter performance. 
This new Badger Dovetail Thrust Roller 
Insert is typical of the constructive re- 
search and precision achievements in prog- 
ress continually at BADGER. 


What does this Badger Dovetail Thrust 
Roller Insert accomplish? It saves im- 
portant time and replacement costs... 
because, with this removable plate set in- 
to the chamber wall, the thrust roller (in 
the disc) rolls against the insert only... 
thus preventing wear directly in the cham- 
ber thrust roller slot (which would dam- 
age the chamber itself). If wear occurs 
on the insert, that is no problem, because 
it can be replaced easily, at a small frac- 


THRUST 
ROLLER 


INSERT 


tion of the cost and time required to re- 
place an entire new chamber. 

In addition, advanced Badger engineering 
of this unique insert assures you of ac- 
curate metering through unimpaired free- 
dom of disc movement, because: 


Both halves of cham- 
ber remain stronger, 
since this insert requires 
only a short slot (about 
77% shorter slot milled 
in chamber wall). 
2 Precision design and 
machining permit 
insert to be held accu- 
rately and securely in 
lace between the two 
lves of the chamber. 


The precision dove- 

tail design prevents 
insert from shifting or 
moving. 

The increased radi- 

us of the insert along 
thearea nearest the disc, 
assures ample clearance 
always between disc 
and insert, even in the 
extreme allowable ver- 
tical shift. 


Only in BADGER METERS will you find this 
advanced of engineering and precision pro- 
duction which has convinced waterworks men 
in over 5000 communities that ‘‘BADGERS are 
the best buy in meters.” 


... another BADGER-First™ 


A New style: 77% 
shorter slot... 
adds strength to 
chamber- halves ; 
prevents distortion, 


Old style: This 

full length slot 
weakened the cham- 
ber-halves ... made 
them subject to dis- 
tortion. 


ASK ABOUT OTHER REASONS WHY YOU'LL DO BETTER WITH BADGERS 


BADGER METER MFG. CO.; Milwaukee 10, Wis. 
Branch Offices: New York City; Philadelphia; Worcester, Mass.; Savannah, Ga.; Cincinnati; Chicago 
Kansas City; Waco, Texas; Salt Lake City, Utah; Guthrie, Okla.; Seattle, Wash.; Los Angeles 


BADGER Wazer METERS 


“MEASURING THE WATER OF THE WORLD" 
Feral FOR ACCURACY » LOW-COST MAINTENANCE © DURABILITY © SENSITIVITY 
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WATER QUALITY 


Chemistry of Irrigation Water. JuN 
Kopayasui. Nogaku Kenkyt (Rept. 
Ohara Inst. Agr. Research), 37:49 
(’47). Into 7,350,000 acres of rice 
paddies in Japan are poured annually 
through river and lake systems about 
100,000 tons K (caled. as K.SO,), 
40,000-50,000 N [caled. as (NH,).SO,] 
and 1,000,000 tons CaCO; and silicate, 
ratio between them varying according 
to local conditions. Stagnant water of 
lakes and swamps, subject to following 
chem. changes, supplies other plant nu- 
trients: surface water in summer is 
neutral at night but during daytime 
becomes alk. because equil. 2HCO, = 
H,0 + CO. + CO;~ proceeds to right 
by greater consumption of CO, by 
plants for assimilation under influence 
of light and simultaneously becomes de- 
pleted in NH, salts, nitrates, phosphates 
and silicates for building up protein 
and other constituents of plant body, 
while deeper layer produces CO., CH,, 
H.S, PO,~ and NH, by oxidative de- 
compn. of dead organisms sedimented 
from surface and also Fe** and Mn" 
when bottom mud contains Fe(OH), 
and Mn(OH). and thus becomes 
acidic.—C.A. 


The Influence of Seasonal Factors on 
the Properties of Shore-filtered 
Rhine Water. G. B. Roemer. Ge- 
sundh.-Ing., 69:44 (’48) ; Chem. Zentr. 


(Russian Zone Ed.) I1:645 (’48). 
Avg. bacterial count of water of Rhine 
is 6000-8000 per ml. Results of regu- 
lar tests made in several water works 
of Diisseldorf in ’39-'42 showed that, 
on avg., this count was reduced far 
below 100 in soil-filtered water, al- 
though at times it suddenly rose to 
over 1000. Filtering action of soil is 
lost during winter months as result of 
death of organisms which destroy bac- 
teria, reduced activity of sludge layer 
in bottom of river and frequent and 
sharp variations in height of river. In 
addn. to high bacterial count, water, 
as rule, shows pos. coli titer. Chem. 
data affected by admixt. of true ground 
water from land. KMnQ, consumption 
is usually 4—} lower than that of Rhine 
water. Cl content has risen from ear- 
lier values of 30 to 70 ppm. as result 
of industrial sewage emptied into river. 
Nitrate content of well water parallels 
that of Rhine water but is higher than 
latter as result of oxidation in soil, 
Reverse is true for nitrite and NH; 
contents.—C.A. 


Improving Water Quality by Clean- 
ing Reservoirs and Draining Swamps. 
MarsHatt S. Wetiincton. J.N.E. 
W.W.A., 64:179 (June 50). How 2 
reservoirs of New Haven, Conn., Wa- 
ter Co. were cleaned, and large project 
of draining swamps conducted, is re- 
lated in this article. First reservoir, 


(Continued on page 58) 


500 Fifth Avenue 


Manual of British Water Supply Practice 
Compiled by the Institution of Water Engineers, London 


The essence of the water supply art, as practiced in Great 
Britain, is well documented in this 900-page compilation. 
Generously supplied with illustrations and reference lists. 


Price $7.50 
Distributed in U.S. by 
American Water Works Association, Inc. 


New York 18, N.Y. 
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Where the pressure’s on -reinforce and 
protect all joints of cast iron pipe with 


CLOW BELL SPLIT SLEEVES 


? 


Today Municipal Water Departments all over 

the country realize the value of playing it safe with 

CLOW MECHANICAL JOINT BELL SPLIT 

SLEEVES. In fact, the use for the F-1205 Bell Split 

Sleeves has become “standard practice” for reinforcing 

and safeguarding the joints of cast iron pipe where pipe 

lines pass under railroad tracks or highway truck 

routes, through marshland or under water, and F-12058 

any locations of piping not easily accessible For pipe sizes 3 to 16 inches 
in case of emergency. 


No Lead ...No Jute...WNo Calking 


Write for completely illustrated descriptive circular 


JAMES B. CLOW & SONS 
201-299 North Talman Avenve * Chicago 80, Illinois 
and their National Cast iron Pipe Division, B e' Ala; 

Eddy Valve Co., Waterford, N. Y.; lowa Valve Co., Oskaloosa, ta. 


heidi 


Make repairs to pipe barrel with F-1200 Clow 
Mechanical Joint Straight Split Sleeves. Sizes 12-inch and 
smaller will repair length-wise breaks up to 8 inches; 
sizes 14-inch and 16-inch, up to 17 inches. 


q 
oe F-1200 
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over 50 years old, has area of 8.6 acres, 
with max. depth of 13’ of water and 
avg. of 8’. Depth of muck removed 
from bottom of reservoir avgd. 4’, al- 
though in some places it was over 5’. 
Portion of this muck was topsoil which 
had not been stripped before reservoir 
was filled. Cost of removing this muck 
from reservoir was $0.80/cu.yd. Sec- 
ond reservoir, also old, had given trou- 
ble for many years. How material was 
removed from reservoirs and disposed 
of is explained. Treatments used to 
produce satisfactory water after reser- 
voirs were filled are discussed. Impor- 
tance of cleaning swamps and manner 
in which it was done are stressed.— 


P.H.E.A. 


Observations on Water Samples 
From Cement-Asbestos Pipe Sys- 
tems in Vermont. Epwarp L. 


( Continued 


PROOF 
“STERELATOR EFFICIENCY” 


our claims n SterElatorS are 
DEPENDABLE. EFFICIENT 
Easy to operate at LOW MAINTENANCE COST. 
Everson SterElatorS METER-MIX-FEED Chlorine 
accurately for all water sterelizing requirements. 
for manual or operation. 
SterElator8 vacuum. 
The FLOW METERS 10 to | ratio. 


Chicage 10, 


(Continued from page 56) 


on page 60) 


Vol. 43, No.1 


TRACEY. J.N.E.W.W.A., 64:164 
(June °50). Author emphasizes that 
complete research project has not been 
conducted by Vt. Dept. of Health on 
effect of cement-asbestos pipe on char- 
acteristics of water flowing through. 
This is report of observations made of 
water characteristics under varying 
and uncertain conditions of rate of 
flow through pipes. However, it ap- 
pears evident that, in small communi- 
ties, where amount of water consumed 
is small, and hence rate of circulation 
is slow, cement-asbestos pipe laid 8-10 
yr. ago had considerable effect on pH, 
hardness and total alkalinity, even 
when pH of water to start with was 
above neutral point. It also appears 
evident that, if enough time is allowed 
to compensate for low rate of flow, 
tendency of this older cement-asbestos 
pipe to raise pH, hardness and total 


How Much? 
When? Where? 


SPARLING 


Main-Line Meters 


For over 30 years, Sparling 
Water Measuring Equipment 
has furnished the all-essential 
figures, keeping watch on 
pumps and distribution lines, 
and on flows into and out of 
reservoirs. 


Descriptive Bulletin 310 comes on request 


SPARLING METER COMPANY 


...1500 S. Western Ave. 
626 Broadway 
101 Park Avenue 
6 Beacon Street 
1932 First Avenue 


| 
JOB US | 
| 
T00 
| DALLAS 1..........726 Reserve Loan Life Bidg. eee 
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Excess weight and material in a 
water line is expensive and un- 
necessary. With Armco Welded 
Steel Pipe, you choose the exact 
wall thickness you need (%,4- to 
¥4-inch) in any diameter (6 to 36 
inches). You save money and metal. 
Armco Steel Pipe saves on in- 
stallation, too. Lighter weight 
simplifies handling. Lengths up to 
50 feet mean fewer joints— less 
assembly work. Field connections 
go in fast with any of the standard 


ARMCO WELDED STEEL PIPE 


Meets A.W.W.A. Specifications 


EAS, 


reduce water line costs 
with this “slimming diet” 


couplings or by field welding. 

You'll also find that Armco 
Welded Steel Pipe is amply strong, 
free from leakage and provides 
continued high flow capacity. Use 
it with confidence wherever you 
need water supply or force mains. 
Write for complete data. Armco 
Drainage & Metal Products, Inc., 
Welded Pipe Sales Division, 3580 
Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corpo- 
ration. 
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~ 9th Edition ~ 


Standard 
Methods 


286 Pages Price $4.00 


Orders for the new edi- 
tion of Standard Methods 
for the Examination of Wa- 
ter and Sewage are now 
being filled through the 
publication office at AP 
H.A. headquarters, 1790 
Broadway, New York 19, 
N. Y. 


Both cash and credit or- 
ders from A.W.W.A. mem- 
bers will receive promptest 
attention if sent directly to 
the A.P.H.A. office. If 
credit is desired, please in- 
dicate your A.W.W.A. af- 
filiation on the order. 


Published jointly by 


AMERICAN PUBLIC HEALTH 
ASSOCIATION 


and 


AMERICAN WATER WORKS 
ASSOCIATION 


Vol. 43, No.1 


(Continued from page 58) 


alkalinity greatly diminishes. Most 
recent South Burlington and Proctors- 
ville observations point out that newer 
cement-asbestos pipe has much less 
tendency to change characteristics of 
water flowing through it, even though 
rate of flow be small.—P.H.E.A. 


DISINFECTION 


Effect of Free and Combined Avail- 
able Residual Chlorine Upon Bac- 
teria in Swimming Pools. Eric W. 
Moop. Am. J. Pub. Health, 40:459 
(Apr. ’50). This article reports on 
study pertaining to relative effective- 
ness of free and combined available 
residual chlorine as bactericides in 
swimming pool water. Test organ- 
isms used were streptococci and coli- 
forms, both of which grow on tryp- 
tone glucose extract agar plates incu- 
bated at 35°-37°C. Four swimming 
pools of continuous-recirculation type 
were selected as sites for tests. From 
this study of chlorination of swimming 
pools, following general conclusions 
are reached: [1] free available residual 
chlorine is more effective bactericide 
than combined available residual chlo- 
rine for treatment of swimming pool 
water; [2] value of 0.4-0.6 ppm. of 
residual chlorine as recommended by 
Joint Committee Report, if interpreted 
to mean free available residual chlo- 
rine, will produce bacteriological re- 
sults that will comply with Joint Com- 
mittee Report’s recommended stand- 
ards for total number of bacteria and 
coliform bacteria in swimming pools 
when in use; [3] min. value of 0.7 
ppm. which has been suggested in past 
for swimming pools using chloramine 
(combined available residual chlorine) 
treatment is insufficient to produce bac- 
teriological results, under conditions 
of this study, which will meet recom- 
mended standards of Joint Committee 
Report; [4] streptococcal bacteria in 
swimming pools are more resistant to 


(Continued on page 62) 
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( MECHANICAL 


Mahl VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


The long established line’of M & H Stand- 
ard Compression type Fire Hydrants is now 
available with Standardized Mechanical 
Joint end connection, for use with Cast 
Iron Pipe. 


Mechanical Joint features are: Ease and 
speed of installation, construction economy, 
joint deflection, leak-tight, long life. Used 
with AWWA Class A, B, C, D; Federal 
Spec. WW-P-421; or Class 100, 150, 200, 
250, centrifugal pipe. 


M & H Hydrants can be supplied in 
accordance with AWWA specifications, or 
Underwriters Laboratories and Associated 
Factory Mutuals Laboratories tested and 
approved. 


WRITE FOR 
CIRCULAR 49 


Our New Circular No. 49 shows 
important installation dimensions 
of M & H AWWA Mechanical 
Joint Hydrants and Valves. . . . 
Underwriters and Associated Fac- 
tory Mutual approved Mechani- 
cal Joint Post Indicator Valves 

. . and Mechanical Joint Cut- 
ing-In Sleeves. 
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CONDENSATION 


JOURNAL. 


Al million dollars 


worth of research available in 


convenient, usable form at less 
than the cost of printing, which 
was largely absorbed by the 


valves, meters, 


SURVIVAL AND RETIREMENT 
Experience With Water Works 
Facilities 

Containing vital information 


on the actual life of mains, 


services and 


other facilities in 26 cities, to- 
gether with 56 pages of sum- 
mary tables that condense the 


data for easier interpretation. 


Presents the facts of life 


(and death) of the facilities of 
water supplies serving almost 
10 per cent of all U. S. con- 


sumers plus 400,000 Canadians. 


576 pages $3.00 
American Water Works Association | 
New York 18, N.Y. 


Vol. 43,No.1 


(Continued from page 60) 


chlorine than coliform bacteria.— 
P.H.E.A. 


Effect of Various Water Ions on the 
Bactericidal Properties of Quater- 
naries. E. H. ArmBRusSTER & G. M. 
Ripenour. Soap, 25:103 (July ’50). 
Conventional tests of some quaternary 
ammonium disinfectants were made, 
by using Salm. typhi and adding vari- 
ous concentrations of salts which may 
be present in ordinary water. Among 
cations, sodium and potassium had 
little effect, but calcium and mag- 
nesium interfered with bactericidal 
action considerably, and iron still more 
so. Anions tested were sulfate, ni- 
trate and chloride, which had little ef- 
fect, and carbonate and phosphate, 
which enhanced bactericidal action. 
Action of calcium salts was confirmed 
in performance test (killing of Staph. 
aureus dried on glass) with several 
disinfectants of this type. Further 
experiments showed that remedy for 
this loss of efficiency with hard water 
is addition of alkaline softening agent 
(sodium carbonate, trisodium phos- 
phate, etc.) ; efficiency is thus restored 
to degree obtained with soft water.— 
B.H. 


OTHER ARTICLES NOTED 


Recent articles of interest, appearing in 
American periodicals, are listed below. 


Hydraulics Simplified. ANon. Pub. 
Wks., 81:9:58 (Sept. 50). 


Surface Potential Method of Corro- 
sion Survey of Pipelines. O. W. 
Wane. Corrosion, 6:341 (Oct. ’50). 


A New Method for the Protection of 
Metals Against Pitting, Tubercula- 
tion and General Corrosion. H. L. 
KAHLER & CHARLES GEORGE. Corro- 
sion, 6:331 (Oct. ’50). 


Modern’Chlorination Practices. SrTe- 
wart J.N.H.W.W.A.,, 11: 
5:3 (Oct. ’50). 
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where 


DURABILITY PAYS OFF 


job complete, alweys delivering all and gen- 
erally much more water than is promised by 
their contracts. 

Layne designs and builds well water 
supply systems of any size or capacity for 
serving any purpose—municipal, industrial, 


It is the amazing durability of Layne 
well water systems that pays off for big 
petroleum refineries. They have a situation 
—as do most heavy water users—where a 
supply failure would stop everything. When 
they buy a Layne installation, they know 
that they are dealing with the world’s most 
widely experienced well water developers; 
—an organization that knows what it takes 
to build smooth operating and long lasting 
systems. Layne has the kind of engineer- 
ing skill and special equipment for doing the 


agricultural or drainage. In buying a well 
water system, be sure the one you select is 
proven in durability. Once installed it is 
yours regardless of lasting quality. Be extra 
sure that the one you buy is right. For 
further information, catalogs, etc., address 


LAYNE & BOWLER, INC., GENERAL OFFICES, MEMPHIS 8, TENN. 


LAYNE 
WELL WATER SYSTEMS 


VERTICAL PUMPS 
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64 SERVICE LINES 


A new vitrified bond for grinding 
wheels is the subject of a leaflet pub- 
lished by Chicago Wheel & Mfg. Co., 
1101 W. Monroe St., Chicago 7, III. 


“Difficult Construction,” a 36- 
page illustrated booklet, presents the 
engineering construction record of the 
Arthur A. Johnson Corp. Copies may 
be obtained from the company at 347 
Madison Ave., New York 17, N.Y. 


“Pneumatic Water Works Gauges,” 
an illustrated folder describing meter- 
ing and control instruments for filtra- 
tion plants, is being offered as Bul. 
285-G1 by Builders-Providence, Inc., 
345 Harris Ave., Providence, R.I. 


JANUARY 15-31 


Vol. 43,No.1 


A two-tube midget fluorescent 
lamp with screw-in base is described 
in a circular issued by Stocker & Yale, 
Marblehead, Mass. The unit, which 
measures 13x2x6} in. and weighs 
only 14 ounces, comes complete with 
starter switch, ballast and two 4-w. 
lamps. Recommended application is 
for work lights where it offers a 
source of cool light in close quarters. 
The “Lite-Mite” operates on alternat- 
ing or direct current. 


A catalog of analytical reagents 
is available from Mallinckrodt Chemi- 


| cal Works, 2nd & Mallinckrodt Sts., 


| provide floor-based operation of over- 


| Bedford, Mass. 


St. Louis 7, Mo. The organization 
also offers a chart-type outline of the 
history of chemistry and a table of 
atomic weights. 


“The Story of Duco Finishes” de- 
scribes the development of du Pont 
lacquers and paints in the past 30 
years. The 20-page booklet may be 
obtained from the Public Relations 
Dept., E. I. du Pont de Nemours & 
Co., Wilmington 98, Del. 


A sprocket rim and chain guide to 


head or inaccessible valves or hopper 
doors is the subject of a folder issued 
by Babbitt Steam Specialty Co., New 
Sprocket rims come 
in a range of 10 adjustable sizes for 
mounting on all valve types and valve 
wheel sizes from 2 to 30 in. in 
diameter. 


A guide for the emergency appli- 
cation of Sanitation HTH is being 
offered in pocket-size form by Mathie- 
sen Chemical Corp., Mathiesen Bldg., 
Baltimore 3, Md. A dosage nomo- 
graph is included. 


“Fundamentals of Galvanic Cor- 
rosion” is the title of a paper by A. B. 
Lauderbach. Available in booklet 
form from Dowell, Inc. 


| 
J 
Lines % 
Cana 
: q 
g 
| 
4 
| 
| 
| 
\ 
\ | 
\ 
Mg 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
— 


Jan. 1951 JOURNAL A.W.W.A, 


Prevent Hammer or Shock 


fy Golden-Anderson 


VALVES 


for municipal water 
works systems 


| 


GOLDEN-ANDERSON SPECIALTY COMPANY 
2091 KEENAN BUILDING PITTSBURGH 22, PA. 


> 


FOR OVER 50 YEARS 


for new engineering 
bulletins designed for you 
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: 
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remove surge and hammer. 
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+ 
water porticanon plants. Thes os teow 
mating facilities im that the chiorime gas is transported the saute 
supply to the pomt of chlorimation im the dry state, thas cheiaating carte 
ston problems. An ordimary galvanized iron pipe boon 
im service at one of the St. Louis plants for approximately nine years 
A.W.W.A. President W. Victor Weir was a speaker at the annual 
banquet, offering an interesting and enlightening discussion of replacement 
of equipment in water works systems. 


W. A. KRAMER 


Alabama-Mississippi Section: The third annual meeting of the 
Alabama-Mississippi Section was held at famous Rattle House, Mobile, 
Ala., on October 11-13. Attendance totaled 201, including 60 women 


(Continued on page 68) 
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MANUFACTURERS OF 
PEKRUL GATES FOR: 


Flood Control 
Levees 
Irrigation 
Water Works 


Sewage Disposal 


Reservoirs 
Pumping Plants 
Oil Refineries 
Fish Hatcheries 
Rearing Ponds 
Recreation Pools 


Cooling Towers 
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PEKRUL GATE DIVISION 
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(Continued from page 66) 

The ladies’ program included a luncheon at the renowned Grand Hotel, 
Point Clear, and a trip to the famous Bellingrath Gardens, as well as a 
luncheon at Battle House. The ladies were royally entertained by the 
local ladies’ committee. A unique shrimp supper and barbeque was held 
for both the men and the ladies, at one of the Mobile Water Supply pump- 
ing stations. The pumping station, constructed in the early 19th century 
for large steam pumps (now replaced by small electric pumps), made an 
ideal setting for the banquet. 

The city of Mobile is engaged in the construction of a $7,000,000 
domestic and industrial water supply system. H. E. Myers, principal as- 
sistant in J. B. Converse and Co., consulting firm which designed the 
system, opened the technical sessions with a description of the design of 
this project. An inspection trip covered the plant of the Lock Joint Pipe 
Co., pipe laying operations and Mobile’s water filtration plant. 

Stanley Sweeney, chief operating engineer for the Pensacola, Fla., 
Water Works, presented a paper, “General Maintenance of Small Water 
Meters,” and a discussion was led by James L. Mattox, manager of the 
Light and Water Dept., Columbus, Miss. H. D. Shope, of the Interna- 
tional Paper Co., Mobile, Ala., discussed “Ground Water, Wells and Water 
Supply Problems.” Tom Collins, manager of the Water Works Board 
at Ozark, Ala., led the discussion of this paper. “Financing Water Works 
Construction” was presented by W. L. Gilmer of Polglaze and Basenberg, 
Birmingham, Ala., and was discussed by George J. Roark, city manager 
of Meridian, Miss., and Donald Mills, consulting engineer of Selma, Ala. 
A paper on “Problems in Overloading Distribution Systems” was pre- 
sented by H. F. Wiedeman of Wiedeman and Singleton, engineers of 
Atlanta. Discussion was by C. D. Lamon, manager of the Prichard Water 
Works, and W. U. Quinby, superintendent of water works at Jasper, Ala. 
L. A. Young, Southeast basin engineer, for the U.S. Public Health Service 
at Atlanta, presented a paper on “Stream Sanitation in the Southeast Sec- 
tion.” This paper was ably discussed by J. C. Clarke, principal sanitary 
and public health engineer with the Alabama Health Dept. and H. A. 
Kroeze, director of the Division of Sanitary Engineering, Mississippi 
Board of Health, Jackson. 

Arthur N. Beck, chief engineer and director of the Bureau of Sani- 
tation, Alabama Health Department, led a panel discussion on “Defense 
Planning.” 

The cocktail parties sponsored by the manufacturers’ representatives 
were outstanding. The food, served buffet style, was excellent and abun- 
dant, and everyone in attendance was well pleased. W. B. Pebworth, 
chairman of the Entertainment Committee, should be commended for the 
good time had by all. it fe 


Secretary-Treasurer 
(Continued on page 70) y 
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This De Laval pump is one of 
four recently installed at the Fox 
Chase Booster Station. It is one 


FOUR MORE of 36 De Laval pumping units 
DE LAVA lS serving the City of Philadelphia. 


for 
adelphia 


*80% of America’s large cities use De Laval pumps. 


Send for Catalogj10-13-JA 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES HELICAL GEARS « CENTRIFUGAL sLOWeRS& compressors DD 


CENTRIFUGAL PUMPS * WORM GEAR SPEED REDUCERS « IMO OIL PUMPS 
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(Continued from page 68) 

Southeastern Section: The 22nd annual meeting of the Southeast- 
ern Section was held in Charleston, S.C., October 23-25, with a total 
registration of 152. This number included 74 water works and health 
department personnel and engineers, 47 manufacturers’ representatives and 
31 ladies, guests of the section. 

The meeting was called to order by J. F. Pearson, chairman. The 
invocation was given by the Rev. F. W. Brandt of Charleston and was 
followed by an address of welcome by the Honorable William McG. 
Morrison, mayor of Charleston. The response to the mayor’s cordial 
welcome was given by the chairman. 

A paper by F. B. McDowell, manager-engineer of the Commission of 
Public Works, Charleston, entitled “Improvements to Charleston Water 
Works,” started the morning session, This paper gave an account of the 
history of Charleston’s water supply from its first settlement until the pur- 
chase of the water. works system by the Commissioners of Public Works 
in 1917. Following the morning segsion an inspection of the Charleston 
Water Works at Hanahan was made. An excellent box luncheon, cour- 
tesy of the Public Works Commission and the city of Charleston, preceded 
a conducted tour of the plant. On returning to the city, the U.S. Corps 
of Engineers treated the visitors to a boat trip around Charleston Harbor, 
including an inspection of port facilities. 

Tuesday morning’s session started with a panel discussion entitled 
“Troubles, Trials and Tribulations of a Water Works Superintendent,” 
under the able leadership of R. B. Simms, superintendent of the Water 
Dept. at Spartanburg. Participating in the discussion were Hoyt Baker, 
W. R. Wise, L. E. Wallis, F. K. Ellis and F. W. Chapman. An excellent 
paper was then presented by M. T. Thompson, district engineer for the 
U.S. Geological Survey, on “Water Conservation in the Southeast.” A 
lively discussion followed. 

During the business meeting on Tuesday, it was voted unanimously 
that the annual meeting for 1951 be postponed, and that a joint meeting 
be held with the national association in Miami. This will afford an oppor- 
tunity for the section to hold its annual conference in the later winter or 
early spring of 1952. 

Tuesday afternoon’s session was started with a panel discussion on 
“Distribution System Operation and Maintenance Problems.” Roy Rug- 
gles, superintendent of construction at the Atlanta Water Works, was 
assisted by Carl C. Lanford and E. B. Adams in the discussion. 

Wednesday morning’s session started with a paper entitled “Effects of 
Water Hammer on the Water System” by J. L. Hawkins, superintendent 
of the Greenville, S.C., Water Dept. Considerable discussion followed, as 
it appeared that a majority of those in attendance had experienced difficulty 
at one time and another from excessive water hammer. J. H. Stephens, 
(Continued on page 72) 
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There’s Over A Half-Century of Experience 
Behind INFILCO Water Conditioning Equipment 


WwW HEN selecting the equipment manu- 
facturer for your new or improved 
water conditioning plant, you owe it to 
yourself and your community to investigate 


the many superior advantages of INFILCO “ub; S 
service and equipment. Big Towns or mall 
As pioneer specialists in the design and 

manufacture of a// types of equipment for 

municipal water conditioning plants, 

Infilco brings unusual skill and long expe- 

rience to each job. This can mean dollars ” 
saved for engineers as well as communities, Se Al e S T h A m Al | 
since many Infilco equipment items per- 

form multiple tasks in space-saving dimen- 


sions, in addition to saving valuable 
chemicals. Plant operators find Infilco 


Equipment easy to operate. This is partic- ah 
ularly appreciated in smaller communities Soy fe 


where water plant budgets cannot afford 
highly skilled full-time operators. 


Investigate mow the many advantages of arte 
specifying INFILCO Water Conditroning 
Equipment throughout. W rite our executive pyrene et 
on in Tucson. There’s a nearby Infilco scribes many 
Field Engineer with all the facts regarding itemsof Infilco 
a complete equipment service. 


SERVING MUNICIPALITIES WITH 
WATER CONDITIONING EQUIPMENT THAT'S 


AND WASTE TREATMENT SINCE 
INFILCO INC. 


NEWYORK 17* FYUECSEON* CHICAGO 16 


SALES OQFFIFCES IN TWENTY SER PRINCIPAL CHTIES 


Equipment. 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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director of the Div. of Sanitary Engineering, South Carolina Board of 
Health, presented an excellent paper on “The Relationship Between the 
State Board of Health and Public Water Supplies.” E. C. Matthews, 
Macon, Ga., discussed “Increasing the Efficiency of Meter Reading,” and 
emphasized that selling water by meters is the fairest method to all con- 
cerned, provided the rates are equitable to all consumers; and that meter 
installation and reading is a costly operation and one that affects every 
other phase of water works accounting. 

At the annual banquet on Tuesday night, W. T. Linton, director of 
Stream Pollution Control, South Carolina Board of Health, acted as master 
of ceremonies. A.W.W.A. Vice-President A. E. Berry urged those pres- 
ent to try to bring into the A.W.W.A. those not now affiliated, so that they 
too may enjoy the privileges of membership. 

T. A. Kors 
Secretary-Treasurer 


Virginia Section: The occasion of the seventeenth annual conference 
of the Virginia Section, held at the Jefferson Hotel, Richmond, on Novem- 
ber 6 and 7, will be remembered by the 216 members and guests present as 
one of the most delightful and informative meetings held by the section. 
Registration of early arrivals was started on Sunday afternoon prior to the 
start of the technical sessions on Monday morning. This assured a large 
attendance at the first session. 

It was most gratifying to observe the large attendance—from 125 to 
150—at each of the sessions. Door prizes were given away at each session 
and undoubtedly helped attract members and guests. 

E. C. Meredith, chairman, presided at the open session and welcomed 
the members and guests. R. S. Phillips, sanitary engineer and superin- 
tendent of plants at Charlotte, N.C., opened with a paper entitled ‘Fluori- 
dation of the Public Water Supply.” This paper covered a year’s experi- 
ence in fluoridation at Charlotte. “Civil Defense” was the subject of a 
discussion by Ed Lordley, assistant director of public utilities at Richmond, 
who emphasized the need for intensive study of water supply problems 
arising during time of emergency. Richard Messer, director of engineer- 
ing, urged that a mutual aid policy be worked out between municipalities 
and owners of water supplies throughout the state. Considerable discus- 
sion resulted, and at the business meeting a resolution was adopted to set 
up a Civil Defense Committee to approach the Governor’s Advisory Com- 
mittee on Civil Defense and urge that a responsible water works operating 
man be placed on the state defense organization. 

The afternoon session was resumed with a paper on “Unaccounted-for 
Water” by H. E. Beckwith, district manager for the Pitometer Co., which 


(Continued on page 74) 
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To remove turbidity, 
color, other impurities 
from water... 


| ppm-0.05° ! 


« Here’s Why Water Men Prefer 


GENERAL CHEMICAL "ALUM" 


for COAGULATION 


CHEMICELS 


Among water men everywhere, Aluminum Sulfate 
is the most widely used coagulant for the removal 
of turbidity, color and similar impurities from 
water. And with most water men, the choice is 
General Chemical Aluminum Sulfate. 

Why? 

Because General Chemical “Alum” always offers 
the same high quality and uniformity . . . always 
meets the most rigid chemical and physical specifi- 
cations. And—America over—it is always readily 
available from General's coast-to-coast network of 
producing and shipping points. That’s important 
when emergencies loom. So be sure—specify General 
Chemical “Alum” for your operations! 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany + Atlanta + Baltimore - Birmingham + Boston 
Bridgeport + Buffalo Charlotte Chicago - Cleveland Denver 
Detroit + Houston + Jacksonville - Los Angeles - Minneapolis 
New Philadelphia + Pittsburgh + Providence + San Francisco 
Seattle + St. Louis + Yakima (Wash.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 

tn Canada: The Nichols Chemical Company, Limited 

Montreal - Toronto - Vancouver 


*Many filtration plants produce waters with a turbidity of only 0.05 ppm 
aso result of effective alum coagulation, efficient settling and filtration. 


GOR 


GENERAL CHEMICAL 
“ALUM” ADVANTAGES: 


@ Produces crystal-clear water 

@ Gives effective floc formation 
over wide pH and alkalinity 
conditions 

@ insures settling of fine tur- 
bidity resulting in longer fil- 
ter runs 

@ Helps reduce tastes and 
odors 

@ Removes organic color from 
water 

@ Has no chlorine demand, be- 
cause the aluminum ion has 
no reduced state 

@ Stores well and remains 
free-flowing for uniform 
feeding 
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was discussed by S. H. Reaves, superintendent of water and sewage, 
Winchester, Va. 

A.W.W.A. President W. V. Weir gave a most enlightening talk on 
“The Value of the Water Works Dollar.” “Water Department Relations 
With Other City Departments” was the subject of a talk by R. W. B. Hart, 
formerly city manager of Lynchburg, Va. Harry A. Faber, research 
chemist with the Chlorine Institute, New York, presented a paper on “A 
Summary of Water Chlorination Principles and Practices.” The consid- 
erable discussion which followed was led by Marsden Smith, chief water 
engineer for the Dept. of Public Utilities, Richmond. 

A. Y. Hyndshaw, research chemist for Industrial Chemical Sales Div., 
West Virginia Pulp & Paper Co., opened the final session on Tuesday 
morning with a paper on “Factors Influencing the Efficiency of Activated 
Carbon.” He pointed out that pH value, interfering chlorine compounds 
and point of application were factors to be considered when using activated 
carbon. 

A public relations panel was headed by W. F. Chapman, town manager 
of Salem, and proved to be one of the most entertaining of the meeting. 
Members of the panel included G. H. Ruston, assistant manager of the 
Roanoke Water Dept., who spoke on “Recreational Use of Watersheds” ; 
H. F. Knoell, town manager of Orange, who discussed “Indoctrination of 
Personnel Who Deal With the Public”; and Jack Kilpatrick, editor of the 
Richmond News-Leader, who very ably discussed “Taking the Initiative in 
Keeping Local Press Informed.” E. H. Ruekl, engineer of R. Stuart 
Royer & Associates, Richmond, spoke on “Presenting the Water Works 
Story to Local Clubs.” 

Entertainment features included a dance and floor show, the latter a 
presentation of the Arthur Murray Dancers, the theme being the Cavalcade 
of Dance. The annual banquet was held on Monday night and also pre- 
ceded the dance and floor show. 

An inspection trip was arranged to visit Richmond’s new water filtra- 
tion plant which was dedicated in March of this year. 

W. H. SHEwsBRIDGE 
Secretary-Treasurer 


Cuban-Florida Sections: The regular fall meeting of the Florida Sec- 
tion was held, jointly with the Cuban Section and the Florida Sewage 
Works Association, at the Governors’ Club Hotel in Fort Lauderdale, Fla. 
There were 216 members and guests registered at this meeting, which was 
held November 12-15. 

The opening session on Monday morning was presided over by the 
Florida Section Chairman S. K. Keller, and was highlighted by a report 
from Secretary Jordan on “Activities of the A.W.W.A.” and a report by 
(Continued on page 76) 
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BELL & SPIGOT 
PIPE 


FLANGE PIPE 


MECHANICAL 
JOINT PIPE 


FLEXIBLE 
JOINT PIPE 


SHORT BODY 
BELL & SPIGOT 
SPECIALS 


55 Liberty Street 


Foundry & Pipe Corp. New yer's, NY. 


SPECIFY 
“*WARREN 
PIPE” 
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B. F. Borden Jr., director of the Florida Sewage Works Association, on 
“Sewage Federation Activities.” 

Laurence H. Daniel, secretary of the Cuban Section, presented a his- 
torical paper covering the history of the Cuban Section, which is celebrating 
its Tenth Anniversary. His paper was a work of art and one of the main 
highlights of the entire meeting. A paper on Cuban water rates was pre- | 
sented by Manuel J. Puente, chairman of that section. 4 

Panel discussions led by David B. Lee, national director from the 
Florida Section; S. W. Wells, chairman-elect of the Florida Section; and 
A. P. Black, past-president of A.W.W.A., were all enthusiastically par- 
ticipated in by the audience. 

Papers were also presented by Linn H. Enslow, past-president of 
A.W.W.A.; Harry Gehm of the National Council for Stream Improve- 
ment; and Harry E. Faber of the Chlorine Institute. 

The luncheon on Monday was attended by 160 members and guests 
and terminated with a very fine address by J. Frank Rushton of Jackson- 
ville entitled “The Twilight’s Last Gleaming.” On Monday evening the , 
sections were guests of the city of Fort Lauderdale at a buffet supper and 
dance held at the Bahia-Mar Yacht Club. 
i The annual banquet was also held at the Yacht Club and featured the " 
announcement of a new membership award, the “Alvin Percy Black Cup.” 

The awarding of this beautiful cup came as a complete surprise to Dr. 
Black, as well as to the first awardee, D. W. Jones, of North Miami, who | 
had secured the most new members for the section during the year. f 

Another highlight of the banquet was the presentation of a box of | 
hominy grits to A.W.W.A. Secretary Harry Jordan. These grits were ) 
presented by Dr. Black, the substance of whose remarks follows: 


Successful men do many things well. Most of them have a hobby, or avoca- i, 
tion—call it what you will—to provide stimulating activity after the work of the i 
day is done. Our guest of honor has such a hobby. It is cooking, and I am told 
by those who claim to know that he slings a skillful spoon. But there is one i 
delectable dish which he has never learned to prepare and, what is infinitely { 
worse, to appreciate. It is grits. 

This is a serious matter, which gives me deep concern. I would remind our 
genial secretary and erstwhile cook that the true gourmet knows well the impor- 
tance of the proper frame of mind to the highest enjoyment of any food. 
Whether it be breast of guinea hen garnished with truffles from Spain and pre- | 


pared with loving care by Oscar of the Waldorf (who died just one week ago 
today), or a pearly mound of creamy, snow-white grits bathed in a flood of 
golden butter, it should be consumed slowly, reverently, remembering all the 
while winter’s biting cold and the heat of summer’s sun; the gentle rain and the 
driving wind; the rich, warm soil and the labors of many men: all of which 
conspired together to give it birth. 


(Continued on page 78) 
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THE RESIDUAL RECORDER 
so good they order MORE.. 


All the advantages of residual re- 
cording such as improved chlorine 
usage, better chlorination control and 
smoother plant operation typified by 
these and other installations at Cleve- 
land, Richmond, Kansas City, and At- 
lanta can be obtained for your plant 
too. Just call your nearest W&T Repre- 


sentative for full details today. 
3-53 


For precision feeding of treatment chemicals 

the W&T Merchen Scale Feeder—handies from 
ounces to tons per minute, uses a constant speed 
weigh belt, and has a screw type feed section. 


77 
at HOUSTON, TEX 
where © WT Residvel Recorder was installed ono 
trial basis and for several months put througha 
series ef rigorous, exacting tests at six of the ge 
The performance of the Recorder in these tests a 
Is described by Mr. E, N. Baldwin, Director of 
Utilities, who writes in o recent letter “***We 3 
have found that it eliminates the inaccuracies 
associated with all colorimetric tests and provides 
automatically recorded results for permanent 
records. As result of our experience, we are ie. 
now installing four Residvol Recorders ot os ; 
many of ovr water plants.” 
At the 85 mgd Dalecorlia Filter Plant serving the 
_- installed to measure the residual of the filter 
effvent. The results were so effective that Mr. 
E. A. Schmitt, Head Engineer, Chief of the Water 
the consumer is safeguarded is of such impor- 
tance that this office is purchasing six additional 
- recorders for installation at its 85 mgd Dalecarlia 
\ rapid sand plant and at the 100 mgd McMillan 
= slow sand plant. These units will give chlorine 
residual sample readings ot strategic points in 
the purification process.” ; 
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Grits is of the South—we say it proudly! It is the fruit of the wedding of 
water and carbon dioxide, by an alchemy which only Nature knows, in firm, ripe 
ears of corn. You will find it on your breakfast plate in the Emerald Room of 
the beautiful Peabody Hotel in Memphis, pride of all the Southland, drenched 
with a savory sauce of tomato and cheese. Or, if you are very fortunate, you 
will find it on a plain pine table in a little southern cabin, with pickaninnies play- 
ing round the door and a mocking bird in a giant magnolia singing his heart out 
to a full moon rising through fragrant pines. But, wherever you find it, re- 
member this, and mark it well. Of such stuff are heroes made, for grits, and 
little else, sustained Lee’s tattered armies as they made their gallant stands at 
Gettysburg and Antietam. 

In its concentrated goodness, there is the story of proud and resolute men 
and women who have transformed the Southland. In it you will find the song 
of the plow, the harmony of blended voices in fields white with cotton, the 
whisper of a breeze through sighing pines, the crash and roar of cannon, and 
the sobs of women in the ruins of homes lai- desolate by war. But you will 
find, too, the prayers of men for courage, the ring of the woodsman’s axe, the 
lowing of cattle, the whir of the loom, the confused cadences of great cities, 
the sweet chimes of church bells and the happy laughter of little children. 

It is such stuff as dreams are made of, for where else came the vibrant grace 
and radiant beauty of southern womanhood, of which poets have sung so sweetly 
and so well? 

And so I hand you this container, especially made for you, filled with Florida 
grits especially ground for you. Take it back with you to the man-made canyons 
of the city and when cold winter winds are blowing and snow flies outside the 
window, serve it in the warmth and comfort of your home. With it goes our 
hope that, as its distilled and concentrated sunlight suffuses you with a sense of 
physical well-being, so also may the warm and abiding friendship of the members 
of the Florida Section strengthen and support you in the difficult days that lie 
ahead. 


After such an effusive and beautiful speech, it is inconceivable that the 
grits could ever end their career in a double boiler. 

A club room was provided by the manufacturers under the able man- 
agement of Tom Finley, Frank Brooks and Henry Perkerson. 

The facilities provided by the Governors’ Club Hotel for the lounge, 
meeting rooms, and club room were perfect, the Governors’ Club having 
set aside the entire second floor for the use of the meeting. 


M. R. Boyce 
Secretary-Treasurer 


Chesapeake Section: The second annual meeting of the Chesapeake 
Section was held in Wilmington, Del., November 1-3. There was a total 
registration of 169 which included water works personnel, manufacturers 
representatives and all registered guests. 


(Continued on page 80) 
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all this 
and 

radio 

too, 


The highly specialized equipment 

employed by the National Water 

Main Cleaning Co. today includes: 

walkie-talkie radio systems for 

maintaining constant communication 

between the point of operation and 

control valves or pumping stations, 

magnetic locators for tracing under- <9.) portable generator 
ground pipe, truck-mounted pumps for 

dewatering, trailer-mounted booster 


cutting machines and a tremendous 
variety of cleaning heads developed a aie Portable pump 
to meet the requirements of varying 
pipe sizes, conditions and layouts. 
Even more important than adequate 
equipment is the experience necessary 
to cope with all conditions and situations. 
The nature of the obstruction, varying 
pipe sizes, unusual pipe layouts, the 
character of the water — all make each 
cleaning assignment an individual problem 
calling for specialized experience, skill and pipe cutting machine 
We'll be glad to check the condition of 
your water mains, recommend the required 
treatment and estimate the cost of National 


Water Main Cleaning service. Write today. . 


NATIONAL WATER MAIN — COMPANY 


50 Church Street, New York 7, N.Y. 


ATLANTA, GA., 333 Candler Bldg. & P. O. Box 9—Station E * BOSTON, 115 Peterboro Street * 
CHICAGO, Room 1336, S. Michigan Avenue * KANSAS CITY, MO., 406 Merchandise Mart, 
2201 Grand Avenue * LOS ANGELES, 448 South Hill Street * LITTLE FALLS, N. J., P. O. Box 91 
* OMAHA, 3812 Castellar Street * RICHMOND, 210 E. Franklin Street * SPRINGFIELD, MO., 
1301 Prospect Avenue * SALT LAKE CITY, 149-151 W. Second So. Street * SAN FRANCISCO, 
681 Market Street * SIGNAL MOUNTAIN, TENN., 204 Slayton Street * FLANDREAU, S. D., 
315 No. Crescent Street * MONTREAL, 2028 Union Avenue * VANCOUVER, B. C., 505 West Ist 
Avenue * WACO, P. O. Box 887 * WINNIPEG, 576 Wall Street * HAVANA * SAN JUAN, 
PUERTO RICO * BOGOTA © CARACAS + MEXICO CITY. 


2 
2 helps NATIONAL clean water mains\faster, better and more economically | 
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As customary, a “Get-Together” was held on the evening of November 
Ist in the spacious halls of the Du Pont Hotel, where new and old members 
congregated and enjoyed a social evening with light refreshments. 

The session was officially opened on Thursday morning as Chairman 
Clarke Gardner introduced Mayor James F. Hearn, who extended a cordial 
welcome to the city. Together with the beautiful weather, the section was 
graciously received here. 

The first speaker on the program was Robert R. Bennett, district 
geologist, Ground Water Branch, U.S. Geological Survey, who opened a 
two-man panel on Ground Water Resources of the Chesapeake Bay Area, 
covering that part of the area west of the bay. William C. Rasmussen, 
also of U.S.G.S., followed with a discussion of the area east of the bay. 
“Control of Public Water Supplies by the Delaware State Board of Health” 
was presented by Donald K. Harmeson, director, Div. of Sanitation, State 
Board of Health, Dover, Del. A lengthy and interesting panel on “Water 
Wells” was then introduced by Albert G. Fiedler, assistant chief, Ground 
Water Branch, U.S. Geological Survey. Paul Schweitzer, president of 
Layne-Atlantic Co., and Henry A. Gropp, also of this firm, followed with 
the special topics of “The Development of a Ground Water Supply” and 
“The Selection and Description of Deep Well Pumps.” John C. Geyer, 
professor of sanitary engineering at Johns Hopkins University, continued 
with “Water Well Abuse” and W. J. Sloan, of E. i. DuPont de Nemours 
and Co., concluded the panel with “Rehabilitation of Wells.” This panel 
was very enlightening and brought forth considerable discussion from 
the floor. 

The high spot of the business meeting was a carefully prepared résumé 
of the proceedings of the last A.W.W.A. Board of Directors meeting which 
was attended by Section Director Harry Shaw. 

A “General Meter Symposium” was begun with John Jester, depart- 
ment engineer for the Washington Suburban Sanitary Commission, speak- 
ing on “Selection of Meters.” Francis W. Buschman, principal assistant 
superintendent of Meter Maintenance and Operations, treated “‘Installa- 
tion and Maintenance,” and Marvin W. McKay, registrar of the Water 
Dept. at Wilmington, concluded with “Billing and Reading Meters.” 

The next speaker was Kenneth C. Carl, engineer with the National 
Board of Fire Underwriters, who spoke on “Adequacy and Reliability in 
Water Supply Systems From the Fire Protection Standpoint.” A panel 
on “Air Conditioning Demands” was then opened by R. C. Willson, super- 
intendent of the Water Dept. at Hagerstown, Md., who gave a brief sum- 
mation. Harry Shaw, deputy chief engineer of the Washington Suburban 
Sanitary Commission, presented the experience of the sanitary commission 
and cited some advancements in the work with examples of savings in water 
consumption. Karl H. Shamberger Jr., associate engineer of the Bureau 
(Continued on page 82) 
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DESIGNED 
FOR THE MAN 


IN THE DITCH 


MODEL B 
TAPPING 
MACHINE 


FOR INSERTING ALL 
STANDARD MAKES OF 
CORPORATION STOPS 


FASTER ... Less time required to make a tap « Two ratchet 
wrenches speed up operations « Head turns freely at all pressures 


EASIER HANDLING... Shorter height « More rigid attachment 
to the main ¢ More room in the ditch « Fewer operations—less 
physical effort required 


EFFICIENT... Machine fully loaded, ready for operation before 
placing on the main e No disassembling to insert corporation stop 
e Flat link chain—positive grip on main 


If you need 
a new or better 
tapping machine, 
write or wire for 
our representative to 
make an on-the-job 
demonstration 
of the new 
HAYS MODEL B 
Tapping Machine. 


ECONOMICAL . .. Longer life of tools—more 
taps per tool « Renewable bearings and working 
parts « Designed to use short pattern taps and 
screw plugs 


“COPPER BRASS LEAD 
WATER WORKS PRODUCTS 
: HAYS MANUFACTURING CO., ERIE, PA. 
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of Water, Baltimore, then reviewed Baltimore’s problems in getting cus- 
tomers to save water. Roy L. Orndorff, assistant superintendent of the 
Water Dept., Washington, D.C., illustrated his outline with lantern slides. 
The panel was concluded by R. A. Gonzalez, manager of the Products 
Application Dept., Airtemp Div., Chrysler Corp., who gave a slightly dif- 
ferent picture of the whole situation, citing the city of Akron, Ohio, a 
strictly industrial area. A very lively discussion followed the panel. 

Friday morning the session was opened as usual with a movie—one 
on public relations prepared by the Washington Suburban Sanitary Com- 
mission. It was a very interesting color picture and well edited. The first 
speaker was Edward B. Showell, water and trade waste consultant for 
E. I. DuPont de Nemours & Co., who presented a most interesting and 
enlightening paper on “Ion Exchange for Water Treatment.” The presen- 
tation by a novel projection system was outstanding, and the paper received 
much attention and discussion. 

Miss Miriam S. Shane, bacteriologist with the Wilmington Water 
Dept., offered a paper entitled “Medical Bacteriology, or Interpreting 
Water Supply to the Public.” Her valuable paper brought forth some 
lively and interesting discussion which added much to our store of knowl- 
edge in this field. The final paper of the meeting was on “Civil Defense 
Significance to Water Systems” presented by Gordon E. McCallum, sani- 
tary engineer director of the U.S. Public Health Service, Washington, D.C. 
He stressed present emergency conditions, outlined what plans are in exist- 
ence and reviewed the work already done in the District of Columbia. 

The annual banquet was held on Thursday evening in the lovely and 
spacious Gold Ballroom, being preceded by a cocktail hour in the Du Barry 
Room. This cocktail hour was a part of the Club Room system which we 
find so successful at our Chesapeake Section, and was made possible through 
the courtesy of the Water & Sewage Works Manufacturers Assn. 

Special tours of water plants at the Sinclair Oil Plant at Marcus Hook 
and the Scott Paper Co. of Chester and the Wilmington water supply were 
provided on Friday afternoon, guests going by bus to these localities. 
Special provision for the ladies was also provided by a committee headed 


by Mrs. Edward B. Showell. It consisted of a trip to the beautiful DuPont 
Longwood Gardens in Kennett Square on Thursday morning, followed by 


a luncheon at the DuPont Country Club. The ladies were also treated 
with a special Fabric Exhibit in the Nemours Building where all sorts of 
nylon fabrics were on display. Golf was also available to those who cared 
to enter, and it was not overlooked by the faithful. The meeting, while 
not as large as might have been expected in Baltimore or Washington, was 
highly successful in bringing out many new faces from our host state of 
Delaware. 


C. J. Lauter 
Secretary-Treasurer 
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ASBESTOS-CEMENT PIPE 


EFORE you specify pipe for water 
mains, be sure to consider the 
inside, as well as the outside. 
Here’s what you'll find inside 
“Century’’ Asbestos-Cement Pipe : 


A SMOOTH, CLEAN BORE THAT STAYS 
THAT WAY!— “Century” Asbestos- 
Cement Pipe is formed on a smooth, 
steel mandrel—the pipe’s interior 
takes its surface from this . . . perm- 
anently smooth! (Williams and 
Hazen Constant ‘‘C’”’ is conserva- 
tively placed at 140 for ““Century” 
Asbestos-Cement Pipe). 


A NON-TUBERCULATING SURFACE! 
Tuberculation, one of the pipe 
enemies from within, first increases 
friction, then reduces flow area. This 
cannot happen with ‘‘Century”’ 
Asbestos-Cement Pipe. It is entirely 
non-metallic. Initial flow capacity 
remains constant! 

A SURFACE THAT RESISTS CORROSION ! 
Though corrosion is usually an 
external enemy of pipe, certain 
combinations of water chemicals, 


Installation crew laying ““Century” Pipe 
through wooded area. 


KEASBEY & MATTISON 


COMPANY AMBLER © PENNSYLVANIA 


together with electrolysis, can bring 
about internal pipe corrosion and 
deterioration. ““Century”’ Asbestos- 
Cement Pipe is entirely mineral in 
nature—is immune to electrolysis 
—resists all corrosion factors, both 
internal and external! 


AND CONSIDER THE OTHER FEATURES OF 
“CENTURY” ASBESTOS-CEMENT PIPE: 
“Century” Pipe is exceptionally 
strong, yet, light in weight. It can 
be handled easily, laid quickly, 
without special laying equipment. 
The “‘Century”’ Simplex Couplings 
are of the same Asbestos and 
Cement composition as the pipe— 
permit rapid, easy laying of both 
straight runs and curves up to 5° 
deflection per pipe length. And, so 
permanently strong and unchanging 
is “Century” Pipe, that it can be 
recovered and laid in its original 
pressure class! 


BEFORE YOU BUY OR SPECIFY ANY PIPE 
FOR WATER MAINS, get the complete 
story on Keasbey & Mattison 
“Century”’ Asbestos-Cement Pipe. 
We'll gladly send details upon 
request. 


Nature made Ahisbeslos... 
Keasbey & Mattison 
has made it serve mankind 
since 1873 
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Acidizing of Water Wells: 
Dowell Incorporated 


Activated Carbon: 
Industrial Chemical Sales Div. 


Aerators (Air Diffusers): 
American Well Works 
Infilco, Inc. 

Permutit Co. 


Air Compressors: 

DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co. 
Worthington Pump & Mach. Corp. 


Air-Lift Pumping Systems: 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 

Stuart Corp. 


Ammonia, Anhydrous: 
General Chemical Div. 


Ammonia Receivers: 
Worthington Pump & Mach. Corp. 


Ammeniators: 

Everson Mfg. Corp. 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Brass Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Carbon Dioxide Generators: 
Infilco, Inc. 
Walker Process Equipment, Inc. 


Cathodic Protection: 

Dowell Incorporated (magnesium 
anodes) 

Electro Rust-Proofing Corp. 

Harco Corp., Rusta Restor Div. 


Cement Mortar Lining: 
Centriline Corp. 
Warren Foundry & Pipe Corp. 


Chemical Cleaning of Water 
Mains: 

Dowell Incorporated 

Chemical Feed Apparatus: 

Builders-Providence, Inc. 

Cochrane Corp. 

Everson Mfg. Corp. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Co., Inc. 

Chemical Scale Removal Serv- 


ices: 
Dowell Incorporated 
Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 
Chlorination Equipment: 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Proportioneers. Inc. 
Wallace & Tiernan Co., Inc. 
Chlorine Comparators: 
Hellige, Inc. 
Klett Mfg. Co 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 
Chlorine, Liquid: 
Solvay Sales Div. 
Wallace & Tiernan Co., Inc. 


Index. of Advertisers’ 


Clamps and Sleeves, Pipe: 
James B. Clow & Sons 
Dresser Mfg. Div. 
M. Greenberg’s Sons 
Co. 
ensselaer Valve Co. 
Skinner, M. B., Co. 
A. P. Smith Mig. Co. 
Smith-Blair, Inc. 


Clamps, Bell Joint: 
Carson-Cadillac Co. 
James B. Clow & Sons 
Dresser Mfg. Div. 
Skinner, M. B., Co. 
Smith-Blair, Inc. 


Clamps, Pipe Repair: 
James -B. Clow & Sons 

Dresser Mfg. Div. 

Skinner, M. B., Co. 
Smith-Blair, Inc. 

Warren Foundry & Pipe Corp. 
Clarifiers: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Graver Water Conditioning Co. 
Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 

Pipe Ciean- 
ing 

National ‘Water Main Cleaning Co. 


Compressors, Portable: 
Worthington Pump & Mach. Corp. 


Condensers: 
United States Pipe & Foundry Co. 


Contractors, Water Supply: 
Boyce Co., Inc. 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 

V. Sparling 

Copper Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical Div. 

Tennessee Corp. 

Corrosion Control: 

Calgon, Inc. 

Dearborn Chemical Co. 


Couplings, Flexible: 
DeLaval Steam Turbine Co 
Dresser Mfg. Div. 
Philadelphia Gear Works, Inc. 
Smith-Blair, Inc. 
Diaphragms, Pump: 
Dorr Co. 

Morse Bros. Mchy. Co. 
Proportioneers, Inc. 


Engines, Hydraulic: 
Ross Valve Mig. Co. 


Engineers and Chemists: 
(See Prof. Services, pp. 25-29) 


Feedwater Treatment: 
Calgon, Inc. 

Cochrane Corp. 

Dearborn Chemical Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco, Inc. 

Ferric Sulfate: 

Tennessee Corp. 
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Filter Materials: 
Johns-Manville Corp. 
Infilco, Inc. 

Northern Gravel Co 


Filters, incl. Feedwater: 
Cochrane Corp. 

Dorr Co. 

Everson Mfg. Corp. 

Infilco, Inc. 

Morse Bros. Mchy. Co. 
Permutit Co. 

Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Welsbach Corp., Ozone Processes 
Div. 

Fittings, Copper Pipe: 

Dresser Mfg. Div. 

M. Sons 

Hays Mfg. Co. 

James Jones Co. 
P. Smith Mfg. Co. 


Fittings, Tees, Elis, ete.: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Dresser Mfg. Div. 

Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Flocculating Equipment: 
Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Infilco, Inc. 

Stuart Corp. 

Walker Process Equipment, Inc. 


Fluoride Chemicals: 

Aluminum Co. of America, Chemi- 
cals Div. 

Blockson Chemical Co. 

Furnaces: 

Jos. G. Pollard Co., Inc. 


Furnaces, Joint Compound: 
Northrop & Co., Inc. 


Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco, Inc. 

Simplex Valve & Meter Co. 


Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco, Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 


Gasholders: 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Gaskets, Rubber Packing: 
Northrop & Co., Inc. 

Smith-Blair, Inc. 

Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 


Inc. 
Morse Bros. Mchy. Co. 
R. Vv Co. 
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CLEARER WATER 
obtained in LESS SPACE and at 
LOWER COST with this 
GRAVER REACTIVATOR 


The accompanying photograph 
shows a Graver Reactivator installed 
alongside a conventional rectangular 
treating tank for the water supply of 
a West Coast municipality. 


The two units have the same ca- 
pacity — but notice the far smaller 
size of the circular GRAVER unit. 


And this saving in space is only one 
of the GRAVER advantages. With 
initial raw water turbidity varying 
between 50 and 200 ppm, the smaller 
GRAVER unit produces an effluent 
with only 4.5 ppm turbidity . . . less 
than half that of the effluent from 


the larger conventional unit, and 
with no greater cost of chemicals. 


The Engineer operating this equip- 
ment writes: “You are to be congra- 
tulated on having a piece of equi 
ment that really can live up to its 
expectations.” 


To be sure of dependable results in 
treating your water supply, such as 
those obtained at this plant, inves- 
tigate GRAVER Reactivators. Write 
for complete information. GRAVER 
recommendations are based on 40 
years of specialized experience in 
solving Water Treatment problems. 

GW 409 


216 West 14th Street, New York 11, New York, U.S.A. 


CHICAGO PHILADELPHIA CLEVELAND 
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. 


86 ADVERTISERS’ PRODUCTS INDEX 


Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mig. Co. 

Wallace & Tiernan Co., Inc. 


Goosenecks (with or without 
Corporation Stops): 

Hays Mig. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Hydrants: 

ames B. Clow & Sons 

1. Greenberg’s Sons 

— ones Co. 

<ennedy Valve Mfg. Co. 
ohn C. Kupferle Foundry Co 
Ludlow Valve Mig. Co. 

M & H Valve & Fittings Co. 
A. P. Smith Mfg. Co 
Rensselaer Valve Co. 

Ross Valve Mfg. Co. 

R. D. Wood Co. 


Hydrogen ton Eyuipment: 
Hellige, Inc. 
Wallace & Tiernan Co., Inc 


Ion Exchange Materials: 
Cochrane 
Hungerford & 
Infilco, Inc. 
Permutit Co. 
Roberts Filter Mfg. Co. 
Rohm & Haas Co. 


Iron Removal Plants: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Iv. 


Terry, Inc. 


Jointing Materials: 

Atlas Mineral Products Co. 

Michael Hayman & Co., Inc 
Hydraulic Development Corp 
Leadite Co., Inc. 

Northrop & Co., Inc. 


Joints, Mechanical, Pipe: 
Carson-Cadillac Co. 

Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Laboratory Reagents: 
Ohio Research & Testing Labs. 


Leak Detectors: 
Jos. G. Pollard Co., Inc. 


Lime Slakers and Feeders: 

Co. 

Infilco, Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 


Magnesium Anodes (Corrosion 
Control): 
Dowell Incorporated 


Manometers, Rate of Flow: 
Builders-Providence, Inc. 


Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 


Build- 


Meter Couplings and Yokes: 
Badger Meter Mtg. Co. 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mig. Co. 

Hersey Mig. Co. 

James Jones Co. 

Neptune Meter C 

Pittsburgh E uitable Meter Div. 
Smith-Blair, 

Worthington- Gomi Meter Co. 


Meter Reading and Record 
Books: 
Badger Meter Mfg. Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Well Machinery & Supply Co. 
Worthington-Gamon en Co 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 


Infilco, Inc 

Simplex Valve & Meter Co. 

R. Sparling 

Meters, Industrial, Commer- 
celal: 


Badger Meter Mfg. Co. 

Buffalo Meter Co. 
Builders-Providence, Inc. 
Hersey Mfg. Co. 

Neptune Meter Co 

Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co. 

R. W. Sparling 

Well Machinery & Supply Co. 
Worthington-Gamon Meter Co 


Mixing Equipment: 

Chain Belt Co. 

Infilco, Inc. 

Walker Process Equipment, Inc. 


Ozonation Equipment: 
bag sbach Corp., Ozone Processes 
iv. 


Pipe, Asbestos-Cement: 
Corp. 
easbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and Fittings): 
American Cast Iron Pipe Co. 
Cast Iron Pipe 
Central Foundry Co. 

James B. Clow & Sons 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp 

R. D. Wood Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn. 
Central Foundry Co. 

Tames B. Clow & Sons 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp 

R. D. Wood Co. 


Pipe Coatings and Linings: 
The Barrett Div. 

Cast Iron Pipe Research Assn 
Centriline Corp. 

Dearborn Chemical Co. 

Koppers Co., Inc. 

Warren Foundry & Pipe Corp. 
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Pipe, Concrete: 

American Pipe & Construction Co. 
Lock Joint Pipe Co. 

Price Bros. Co. 


Pipe, Copper: 
American Brass Co. 


Pipe Cutting Machines: 
Ellis & Ford Mig. Co. 

Jos. G. Pollard Ce., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials; 
Jointing Materials 


Pipe Locators: 
Jos. G. Pollard Co., Inc 


Pipe, Plastic: 
Carlon Products Corp. 


Pipe, Steel: 
Armco Drainage & Metal Products, 


Inc. 
Bethlehem Steel Co. 


Pipelines, Submerged: 
Boyce Co., : 


Plugs, Removable: 

B. Clow & Sons 

. Pollard Co., Inc. 

A. P. Smith Mfg. Co 

Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 

DeLaval Steam Turbine Co. 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pum Inc. 
Morse Bros. Mchy. Co. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Chemical Feed: 
Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 
American Well Works 
Layne & Bowler, Inc 
Peerless Pump Div., 
Machinery Corp. 
Worthington Pump & Mach. Corp. 


Pumps, Diaphragm: 
Dorr Co. 

Morse Bros. Mchy. Co. 
Proportioneers, Inc. 


Food 


Pumps, Hydrant: 
Jos. G. Pollard Co., Inc. 


Pumps, Hydraulic Booster: 
Ross Valve Mfg. Co. 


Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Sump 

DeLaval Steam Takin Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Turbine: 
DeLaval Steam Turbine Co. 
Layne & Bowler, Inc 

Food 


Peerless Pump Div., 
| Worthington Pump & Mach. Corp. 


Machinery Corp. 
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Horton Welded Steel Standpipe 


The 1,500,000-gal. Horton standpipe shown above is an all-welded steel 
structure which we erected at Elk City, Okla. It is 60 ft. in diam. by 72 ft. 
high and has an umbrella roof. 

Horton reservoirs of this type are widely used for storing large volumes 
of water because they are economical to construct and easy to maintain. 
Their welded joints are made water-tight and stay that way. Write our 
nearest office for information on standpipes or elevated water tanks. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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Rate Analysis: 
Recording & Statistical Corp. 


Recorders, Gas Density, COs, 
NH3, etc.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


Recording Instruments: 
Builders-Providence, Inc. 
Infilco, Inc. 

W. Sparling 

Wallace & Tiernan Co., Inc. 
Reservoirs, Steel: 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co 


Sand Expansion Gages; see 
Gages 


Sleeves; see Clamps 


Sleeves and Valves, Tapping: 
James B. Clow & Sons 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Cochrane Corp. 
Permutit Co. 


Soda Ash: 

Solvay Sales Div. 

Sodium Hexametaphosphate: 
Blockson Chemical Co. 

Calgon, Inc. 


Softeners: 

Cochrane Corp. 

Dearborn Chemical Co. 

Dorr Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco, Inc. 

Permutit Co. 

Tennessee Corp. 


Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Steel Plate Construction: 
Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Stee! Co. 


Stops, Curb and Corporation: 
Hays Mfg. Co. 

James Co. 

A. P. Smith Mfg. Co. 


Storage Tanks; see Tanks 


Strainers, Suction: 
M. Greenberg’s Sons 
R. D. Wood Co. 


Surface Wash Equipment: 
Permutit Co. 
Stuart Corp. 


Swimming Pool Sterilization: 

Everson Mfg. Corp. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 
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Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

= Corp., Ozone Processes 
iv. 


Tanks, Steel: 

Bethlehem Steel Co. 

Chicago Pridge & Iron Co. 

Pittsburgh Des Moines Steel Co. 

Tapping Machines: 

Hays Mig. Co. 

A. P. Smith Mfg. Co. 

Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div 

Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 

Welsbach Corp., Ozone Processes 
Div. 

Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc. 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Hellige, Inc. 

Wallace & Tiernan Co., Inc 

Turbines, Steam: 

DeLaval Steam Turbine Co 


Turbines, Water: 
DeLaval Steam Turbine Co. 
Valve Boxes: 

Central Foundry Co. 

James B. Clow & Sons 

Ford Meter Box Co. 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

R. D. Wood Co. 
Valve-Inserting Machines: 
A. P. Smith Mfg. Co. 


Valves, Altitude: 2 
Golden-Anderson Valve Specialty 


0. 

Ross Valve Mfg. Co., Inc 

Valves, Butterfly, Check, Fiap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

R. D. Wood Co. 

Valves, Detector Check: 

Hersey Mfg. Co. 

Valves, Electrically Operated: 

James B. Clow & Sons 

Golden-Anderson Valve Specialty 


G. 
Kennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc 
Rensselaer Valve Co. 


A. P. Smith Mfg. Co. 

Valves, Float: 

Golden-Anderson Valve Specialty 
Oo. 

Ross Valve Mfg. Co., Inc. 


Valves, Gate: 
Dresser Mfg. Div. 
James Jones Co. 
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Kennedy Valve Mfg. Co. 

Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Hydraulically Oper- 
ated: 

James B. Clow & Sons 

Golden-Anderson Valve Specialty 


0. 
Kennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 
Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
M & H Valve & Fittings Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 
Valves, Regulating: 
Golden-Anderson Valve Specialty 


Co. 

Ross Valve Mfg. Co. 

Valves, Swing Check: 

James B. Clow & Sons 

Valve Speciaity 
0. 


M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Waterproofing 

Dearborn Chemical Co. 

Inertol Co., Inc. 

Water Softening Plants; see 
Softeners 

Water Supply Contractors: 

Layne & Bowler, Inc. 

Water Testing Apparatus: 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 

Water Treatment Plants: 

American Well Wor! 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Dearborn Chemical Co. 

Dorr Co. 

Everson Mfg. Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilce, Inc. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co 

Stuart Corp. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Well Acidizing: 

Dowell Incorporated 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Wrenches, Ratchet: 

Dresser Mfg. Div. 

Zeolite; see Ion 
Materials 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 
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LOCK JOINT CONCRETE CYLINDER PIPE ASSURES 
SUPERIOR PERFORMANCE — PERMANENTLY 


1. Steel cylinder provides a posi- 
tive seal or membrane as well 
as part of the required total steel 
area. Each cylinder is hydro- 
statically tested to a unit stress 
of at least 22,000 psi. 


2. Steel rod reinforcement in the 
form of a single or double cage (as 
required by job conditions) 
supplements the steel cylinder 
and the two together provide the 
total required cross-sectional 
steel area. 


3. A thick wall of well-made con- 
crete (poured and vibrated) 
encases the entire reinforcement 
assembly, producing a rigid pipe 
of great strength. 


The three foregoing features 
combined, permit greater flexi- 
bility in designing a pipe for both 
high internal pressures and 
heavy external loads. 


4. Smooth inside surface pro- 
vides maximum sustained 
flow characteristics. 


5. Lock Joint Rubber Gasket 
Joints afford ease of installation 
and assure positive, watertight 
closures. 


The proper and economical combina- 
tion of steel and concreteto 
meet varying design requirements 
offers important savings in the 

cost of pipe. 


Manufactured in diameters of 36” to 
144” and for operating heads of 
100’ and greater. This class of 
reinforced concrete pressure pipe 
conforms to tentative specifications 
7B. 1-T-1947 of the American Water 
Works Association. Complete 
information upon request. 


Concrete Pipe for Main Water 
Supply Lines, Storm and Sanitary 
Sewers, Subaqueous Pipe Lines 


nel P. 0. Box 3428, Terminal Annex, 
ff) PIPE AND CONSTRUCTION CO. ) Los Angeles 54, California 


District Sales Offices and Plants — Oakland @ San Diego @ Portland, Ore. 


Main Offices and Plant—4635 Fire- 
stone Bivd., South Gate, Calif. 
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Rockwell Disc Meters 


OOK WTO THIS 
SUPERIOR DESICA! 


Your own eyes will tell you that Rockwell Arctic 

and Tropic disc meters are better designed, better 

built. Every tested and proved disc meter refinement is 

included in their construction. They are packed with performance 
for greater accuracy, longer life, lower repair costs. 

Get the facts now. Write for an eye-opening demonstration. 


“Rockwell 


PITTSBURGH 8 PA 


New York © Pittsburgh Son Francisco 
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“Hey, Joe! Did you ever see a $100 bolt?”’ 


JOE: “What d’ya mean, a_hundred- 
dollar bolt?” 


GUS: “Just what I said. We’re raising 
Number 3 Gate just now and _ this 
anchor bolt let go.” 


JOE: ‘‘But we put that gate in less than 
two years ago, and...” 


GUS: ‘Yeah, I know. But we used ordi- 
nary bolts and this one’s already rusted 
through. It’ll cost at least a hundred 
bucks to take that gate out, dig the old 
bolt out of the concrete and set a new 
one in.”’ 


JOE: “I guess it will. But from here out 
we don’t make that mistake twice. 
From now on everything that goes in 
is Everdur.”’ 


Most sewage and waterworks engineers have 
discovered that the most economical way to lick 
the corrosion problem in their piants is to use 
Everdur*—ANACONDA's copper-silicon group of 
alloys. There are plants where equipment made 
of Everdur has been doing it for over 22 years. 

If you don't already know about Everdur, let us 
tell you about its high strength, durability and how 
easy it is to fabricate it into lightweight, low-cost 
wrought assemblies. Just ask for the Everdur 
booklets. Let our Technical Department counsel you 
on any special problems or appications. Write to 
The American Brass Company, Waterbury 20, 
Connecticut. In Canada: Anaconda American Brass 
Ltd., New Toronto, Oniario. 49170 


Where corrosion resistance counts—use Everdur 


*Reg. U.S. Pat. Off. 


ANACONDA 


copper-silicon alloys 
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Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,——but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


— 


Thus the “jointing material’? used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 


400 LBS 


LEADITE 


EMEN 
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